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ON  DIETETIC  CHEMISTRY. 

HERE  is  no  part  of  chemistry  >rhich  a1>otuicIs  in  more  extraordinaiy 
disclosures  than  ihnt  connected  with  the  composition  nnd  properties  of 
organic  producii,  and  it  is  especially  interesting  when  considered  in 
reference  to  the  food  of  man  and  of  other  animals ;  llie  recent  progress 
of  vegetable  and  animal  chemistry  has  thrown  some  new  light  upon  this 
suhject,  and  though  still  enveloped  in  mystery  and  difficulty^  it  offers  so 
many  points  of  popular  interest,  that  an  outline  of  it  will  not  be  mis- 
placed in  this  Journal.  We  shall  endeavour,  therefore,  to  bring  together 
some  of  the  most  striking  facts  connected  with  it,  by  pointing  out  the 
chemical  properties  uud  uses  of  the  several  vegetable  and  animal  sub- 
stances constituting  our  ordinary  articles  of  diet ;  showing  how  they  ore 
analyzed,  how  formed,  how  their  adulterations  and  impurities  are  detected, 
and,  above  all,  directing  attention  to  the  extraordinary  manner  in  which 
the  organic  and  inorganic  kingdoms  of  nature  mutually  and  reciprocally 
pass  into  each  other,  in  such  a  way  that  elements  which  have  been  pent 
up  for  countless  ages  in  the  mineral  world,  shdfl,  in  due  season,  be  trans- 
ferred to  the  organic  creation,  and  after  having  there  for  a  time  played 
their  parts  as  portions  of  living  beings,  are  again  consigned  to  inorganic 
inactivity. 

In  reference  to  dietetit:  chemistry,  our  illustrations  must  chiefly  be 
derived  from  and  apply  to  such  organic  products  as  constitute  our  ordinary 
footl ;  and  this,  in  regard  to  omnirorous  maiL,  is  a  wide  range ;  our  teeth, 
and  our  organs  of  digestion,  arc  so  constructed  as  to  show  that  we  ore 
intended  to  live  upon  a  mixture  of  animal  and  of  vegetable  food ;  and 
accordingly,  vegetable  and  animal  substances  are  also  so  constituted,  as 
to  administer  to  the  necessities  of  our  nature ;  the  consideration  of  the 
former  part  of  this  subject  belongs  to  the  anatomist  and  to  the  physiolo- 
gist ;  but  the  qualities  of  the  latter  arc  objects  of  chemical  research,  and 
the  inquiry  into  their  nature  and  properties  leads  to  some  very  extraor- 
dinary inferences,  and  o|>ens  to  us  a  book  "  wherein  men  may  read 
tstrange  matters." 

In  the  first  place  it  teaches  us,  that,  infinitely  diversified  as  organic 
products  apparently  arc,  none  of  them  seem  essentially  to  contain  or 
include  more  than  three  or  four  elementary  sul>stances.  FJft_v-four 
elements  are  presented  to  us  by  nature ;  of  these,  only  four  are  employed 
in  the  elabomtion  of  all  the  wonderful  creations  of  living  matter.  Flowers 
and  perfumes,  leaves  and  wood,  food  and  poisons — flesh,  bone,  fat,  hair, 
feathers— when  the  chemist  comes  to  look  at  all  these,  he  finds  that 
such  wonderful  diversity  is  the  result,  not  of  the  <i\a\;Vs^jT&*!AVL  <:il  i». 
multiplicity  of  elements,  but  of  the  combuutiou  o^  Bi'xerj  \«i^  ^Sa.  ^ ws^ 
You  111  B  ^"^ 
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proportions^  and  untlrr  the  influence  of  vifal  agency;  for,  having  resolved 
organic  matter  into  its  ultimate  elfmeots^  wc  ia  vnin  eudeavour  so  to 
recorabine  thorn  ns  to  form  what  we  set  out  with.  We  can  resolve  wheat- 
flour,  lor  instance,  into  c^irhou,  oxTffen,  nitrogen,  and  hydrogen;  hut  we 
in  vnin  attempt  to  reproduce  wheat-flour,  or  nny  thing  remotely  ajfproach- 
ing  to  it,  by  any  p*>ssilile  artificial  re-union  of  these  four  elements;  aud 
accordingly  it  has  sometimes  been  supposed  that  some  error  must  of 
necessity  contaminate  our  reasoning  upon  these  matters:  hut  the  truth 
is,  that  the  cause  of  our  failure  apparently  lies  in  our  utter  iuability  so  to 
present  these  elements  to  each  other  a.s  they  doubtless  are  presented  to 
each  other  in  the  organs  and  vessels  of  living  beings.  Although,  there 
fore,  wc  can  prove  by  irrefragable  evidence,  that  the  elements  of  sugar 
lire  carbon  and  water,  we  certainly  cannot  re-make  sugar  by  any  purcdy 
nrtiticial  combination  of  thofte  bodies;  and  this,  in  all  probability,  for  no 
other  reason  than  that  wc  want  the  command  of  the  circumstances  undor^^ 
which  the  carlfon  and  watpr,  or,  in  other  word8,  the  carbon,  the  hydrogen^^f 
and  the  oxygen,  are  presented  to  each  other  in  tlie  miraculous  organia*- " 
tion  of  the  plant.  Yet  is  nothing  easier  than  to  show  that  by  feediOK 
a  plant  n'ith  carbon,  and  with  water,  or  its  elements,  these  will  so  com* 
bine  within  its  vessels,  as  actually  to  constitute  sugar*.  In  fact,  it  all 
amounts  io  this;  that  the  same  elements  which  in  organic  bo<Ues  are 
United  in  ternary  and  tptaterunry  combinations  (that  is,  three  or  four 
together),  have,  in  inorganic  ImkU^s,  n  singular  tendency  to  combine  ia 
binafif  proportions  (that  is,  two  and  two  tngether).  For  instance,  carbth- 
naie  uf  ammonia  is  nn  urtificinl  product,  and  solatia  is  n  natural  or 
i;rganiV  product ;  the  ultimate  elements  are  the  same  in  both,  namely, 
carbon,  hydrogen,  oxygen,  and  nitrogen  \  iu  the  artilieiul  compound  th« 
carbon  and  oxygen  are  so  united  as  to  form  carbonic  acid^  and  th« 
nitrogen  and  liydrogen  constitute  ammonia;  so  that  carbonic  ncid  ttn4 
unmonia  arc  binary  compounds,  and  they  are  the  proximate  components 
of  carbonate  of  ammonia^  which  is  also  a  binary  compound,  liot 
geiaiin  (or  common  glue),  which  is  pxclusiTcly  an  organic  product,  th 

le  ultimate  elements  ure  united  into  one  quaternary  %^-hoIe ;  and  if  I 
'flecoraposc  glue,  1  can  resolve  it  into  carbonate  of  ammonia :  but  I 
cannot  therefore  convert  carbonate  of  ammonia  into  glue,  because  I 
cannot  subject  carbon,  hydrogen,  nitrogen,  and  oxygen  (its  ultimate 
elements]  to  each  other's  action,  under  circumstances  which  shall  in  any 
Way  correspond  with  those  in  which  gelatin  was  formed. 

In  oonsidpring  the  peculiarities  of  organized  pro<lncls,  there  U  an 
ther  circumstance  which  must  bo   taken  into  the  account,  namely,  that 
even  in  the  living  body,  products  fvhich  have  once  been  organized^  appear 
to  be  requisite  for  the  formation  of  new  products  of  organization.     Thus, 
vegetable  life  h  in  great  measure  supported  by  the  decay  of  former  reg 
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.  *  A  very  strikmc  illuBtmtion  of  the  ' 
compiMitton  (if  <(U(;nr  im  nHVirrlol  iu  itH  i^iul-  ' 
den  (lc<;uiniK>8it)onliy  suli'liurk'  acid,  wliicli 
ycsoIteS  it  intocftHioii  and  wnter ;  for  this 
:  purpose,  Mbfiut  a  tulile  ftjiouttful  of  pnwilored 
Sti',{Ar  (uay  Ik'  inl\eJ  into  thin  paste  with  a 
flitth'  nati-r,  and  rallu-r  more  tlmn  its  bulk 
^t^sutpburic  add  addvd ;  on  fftirring  tUera 


tOjEOther,  the  sujpir  presently  blackens,! 
then  fruthH  up  into  ii  thMitw  carboiuuwoi 
mogmn,  oxoi't'dlngl^-hulkv,    nnd   sbootini 
like  a  cauliHon-cr  out  of  tlit'  glnse  iu  whlcl 
th«- pxprrifnciit  is  nuilo.    During  the  •*p«>«< 
rjitton  of  the  churcoalj  a  targe    ijiuuitity 
itetim  is  (Uso  cvuIvedL 
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^■liMes;  gfalninivorfmH  animals  rrfinirf*  trgriahhs^  luid  d&ffiifO»ttS  AHimnlB 
^mft»h^  for  tln'ir  ^ulisistrnrp.  In  rofcrcncp,  thereforp^  to  ourselves,  wi?  alsfi 
^^nquire  the  products  of  vt'jrPtaMe  ami  aiiimnl  orfjanizaiion  for  our  8un- 
^^K)rt;  mid  the  iiiorganii-  flfmnnts,  or  tht'ir  Mnary  compounds,  are  ntlrrly 
iuefficicMit  lis  nutriment:  we  sliouUI,  for  instance,  soon  Rtarro  upon  char- 
^_^oal  und  water,  though  we  might  suhsist  upon  sugar,  and  analogous 
^Btrnarv  products.  If  we  now  look  more  closely  into  the  details  upon 
which  these  statrmenls  are  founded,  we  shall  find  that  the  vrgefabU 
kingdom  is  the  laljoratory,  as  it  were,  in  which  the  eleineiita  of  inorganic 
nature  are  m  combined  as  to  he  fit  for  animal  food;  for  a  Tegetablo  call 
live  upon  airlton,  oxygon,  and  hydrogen,  or  at  least  upon  carhonie  add 
and  water,  although  some  portion  of  organic  matter  is  required  for  the 
growth  of  a  seed^  and  although,  during  the  process  of  germination,  it  feeds 
as  it  were  upon  itself;  yet,  as  soon  as  the  fibrils  of  its  rootlet  are  per- 
fected, and  its  leures  spread  out  to  the  sun  and  air,  it  absorbs  water  nnd 
carbon,  and  elubonitcs  them  into  gum,  sugar,  starch,  and  other  products; 
such,  for  instance,  as  we  find  in  the  grasses  that  corcr  the  earth.  With 
these  the  bounty  of  Nature  has  clothed  the  Rurfrice,  and  has  so  constituted 
them  JK  to  be  fit  for  the  food  of  graminivorous  animals;  in  their  oi^ans 
they  are  so  modified,  as  to  become  parts  of  themselves;  and  thus,  the 
TPgetahie  elements  are  transferred  to  the  animal  kingdom,  through  the 
medium  of  the  graminivorous  tril)PS;  and  through  them,  to  man  himself. 
Looking,  then,  at  the  subject  in  this  light, — that  is,  considering  the 
transfer  of  matter  from  one  kingdom  of  nature  into  another;  tracing  the 
atoms  from  the  inorganic  creatioa,  from  the  earth,  the  air,  and  the  ocean, 
through  (he  Ycgctablc  world  into  the  animal  frame,  and  thence,  back 
again,  from  the  death  and  decay  of  animals,  through  the  organs  of  plants, 
and  from  them  to  inanimate  nature,  what  a  wonderful  picture  is  presented 
of  mutability  on  the  one  hand,  and  of  indesfructilnlity  and  duration  on 
the  other:  the  organic  forms  arc  continually  in  a  state  of  production  aud 
decay;  tlie  ultimate  elements,  permanent  and  immutable!  For  chemistry 
teaches  us,  that  what  is  vulgarly  calle<!  decay  or  corruption,  is  merely  the 
disposition  or  arrangement  of  the  same  materials,  the  same  ingredient 
elemeufs,  into  other  fonus;  not  a  single  atom  is  ever  lost  or  destroyed, 
nor  is  any  element  transmuted  or  annihilated.  Examine,  for  instance, 
one  of  the  most  perfect  cfuws  of  apparent  ilestniction  or  nnniliilation— 
that  presented  hj  fire;  a  taper  burns  away,  and  gradually  seems  fd 
vanish,  and  we  naturally  enough  suppose  that  it  is  annihilated  and  lost. 
But  when  the  question  is  more  exactly  investigated,  what  do  wc  find 
actually  io  have  happcTied?  We  trace,  in  the  invisible  stream  of  air  which 
ascends  from  the  glowing  flame,  all  the  materials  or  uUimate  elements  of 
the  wax  passing  off  into,  and  dissolved  by,  the  air,  and  wafted  away  Into 
Ihe  remote  regions  of  tlie  atmosphere;  the  matter^  however,  Is  ftflt 
Usirotfed^  hut  so  far  from  it,  has  only  become  what  it  was  before  it 
existed  in  wax,  an  active  agent,  that  is,  in  the  business  of  the  world;  a 
main  support  of  vegetable  life;  and  still  susceptible  of  running  again  and 
again  the  Kime  round,  as  circumstances  may  determine;  again  absorbed 
^Jy  plants,  and  again  becoming  a  part  of  the  frame  of  a  living  being*. 
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Having  now  mid  enough  upon  this  prolific  subject,  to  remove  anjr 
doubts  which  might  *i  priori  he  entertained  respecting  the  correctness 
of  the  statements  which  wc  shall  make,  and  the  legality  of  tlie  infereuces 
which  wc  may  draw,  in  reference  to  the  transfer  of  elements  from  one  king- 
dom of  nature  to  another,  and  to  the  inJBnite  diveraiiy  of  characters  under 
which  tliey  appear,  it  may  be  right  to  give  a  few  general  notions  of  some 
of  the  properties  of  the  suhstuuces  which  have  been  represented  as  the  uUi- 
wale  dements  of  the  diDerent  combinations  which  contribute  to  our  sus- 
tenance, taking  them  in  tbeir  pure  and  simple  form,  and  looking  at  such 
of  their  equalities  as  enable  U3  to  recognise  them  when  masked  in  organic 
characters. 

The  element  which  preponderates  in  the  organic  creation  is  carhon^ 
hut  how  or  in  what  state  it  exists  in  vegetable  aud  animal  protlucts,  it  is 
difficult  to  imagine,  when  we  compare  their  properties  with  tliose  of  piire 
carbon.  Perhaps  the  diamond  is  the  only  known  form  of  pure  carbon  ; 
charcoal,  lampblack,  and  plumbago,  which  are  modifications  of  carbon, 
are  nearly,  but  not  absolutely  pure  ;  however  carefully  we  prepare  char- 
coal of  burned  wood,  it  retains  traces  of  alkalies  and  earths,  or  of  their 
bases;  lampblack  contains  hydrogen;  and  plumbago  }*ields  indications  of 
titanium,  iron,  and  siliciuni.  All  the  forms  of  carbon  are  distinguished 
by  absolute  infusibility,  and  b}'  their  extreme  fixity  at  all  known  tem- 
peratures; for,  provided  air  be  carefully  excluded,  pure  carbon  shows  not 
the  slightest  tendency  to  lit{uefy  or  evaporate  at  any  known  temperature. 
Yet,  in  the  process  by  which  steel  is  manufactured,  we  gain  indications 
of  the  permeation  of  tlie  iron  apparently  by  the  vapour  of  carbon ;  and  if 
dust  or  fragments  of  diamond  be  included  in  a  hollow  wire,  or  tube  of 
pure  iron,  heated  to  whiteness  by  voltaic  electricity,  the  diamond  dis- 
appears, and  the  iron  becomes  steel.  But  all  direct  attempts  either  to 
fuse  or  to  vaporize  carbon,  have  failed.  The  powers  of  combination  pot-  ^ 
sessed  by  carbon  are^  however,  considemble,  and  (in  reference  to  oar-^| 
present  subject,)  it  may  be  combined  with  oxygen,  hydrogen,  and  nitrogen,  ^\ 
the  elements  with  which  it  is  associated  in  organic  bodies;  but  then, 
these  artiiicial  compomids  all  bear  the  stamp  of  their  origin,  and  are 
quite  distinct  from  those  which  nature  elaborates  in  organized  structures: 
iAcry  are  all  hinartj  comjMuttdx ;  carbonic  oxidt  and  uirbnnic  acid  arc  pro- 
duced by  the  union  of  carbon  with  oxygen;  the  various  hydrocarbons,  by 
its  union  with  hydrogen;  and  cyanogen  by  its  union  with  nitrogen; 
and  even  here  wc  are  obliged  to  resort  to  organic  sources  for  the  hydro- 
carbons and  for  cyanic  compounds;  and  although  wc  have  certain  arti- 
ficial products  in  which  the  above  elements  are  in  ternary  or  quaternary 
combination,  yet  they  are  quite  unlike  the  organic  compounds,  and  are 
generally,  moreover,  of  organic  origin;  such  as  carbonate  of  ammonia, 
hydrocyanic  acid,  and  some  cyanurets. 

The  result  of  the  imperfect  combustion  of  carbon  in  oxygen,  is  car^ 
bonic  oxide;  and  carbonic  acid  is  produced  by  its  perfect  combustion  ia 
excess  of  oxygen,  or  by  the  unlimited  access  of  atmospheric  air  aided  by 
.  iufficient  temperature;  and,  inasmuch  as  carbonic  acid  is  easily  formed, 
'  easily  recognised,  and  easily  separated  from  other  gases,  we  have  recourse 
to  its  formation  when  we  wish  to  ascertain  the  quantiiy  of  carbon  con 
tamed  in  an/  oipinic  product.     It  is  formed,  for  instance,  by  burning  any 
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substance  containing  carbon,  in  excess  of  oxygen ;  it  is  recognised  by 
rendering  lime-water  turbiil,  an<l  by  occasioning  in  it  a  white  precipitate 
of  carbonate  of  lime  ;  and  it  may  be  separated  from  the  other  gases  tvith 
which  it  is  usually  mixed  wlu-n  formed  ns  alwvp,  by  the  action  of  a 
solution  of  caustic  potat^lu  which  absorbs  it.  lOOeubical  inches  of  c^ir 
bonic  acid  weigh  about  47  grains  ;  and  every  22  grains  of  carbonic  acid 
contain  6  grains  of  carbon  ;  so  that,  upon  these  data^  the  quantity  of  car- 
bon contained  in  any  given  volume  of  carbonic  aciti,  produced  by  the 
combustion  of  any  given  weight  of  an  organic  product,  mwy  be  determined. 

Adverting  to  the  universal  existence  of  ciirbon  in  organic  matter, 
Dr,  Prout  obscnes*,  that  in  accommodating  to  such  an  extraordinary 
variety  of  changes,  a  material  so  unpromising  and  so  refractory  as  cliar- 
coal,  and  in  finally  uniting  it  with  (he  human  mind,  the  Deity  has, 
perhaps  displayed  a  greater  stretch  of  power,  than  was  requisite  for  the 
creation  of  the  human  mind  itself.  But  to  Him  all  things  are  alike  easy 
of  accompli.'thment,  and  Me  doubtless  has  willed  these,  and  other  proofs 
of  his  omnipotemv,  in  order  to  convince  us  of  this  truth,  that  the  Creator 
of  the  raind  could  alone  have  created  the  matter  with  which  the  mind  is 
associated. 

'ITie  proportion  of  hydrogen  in  organic  products  is  determined  by 
carefully  collecting  the  water  which  is  protluced  along  witli  the  carbonic 
acid,  during  their  combustion  in  oxygen ;  for  water  is  a  binary  compound 
of  oxygen  and  hydrogen,  consisting  of  8  parts  of  oxygen  and  1  of  hydrogen; 
so  that  every  U  parts  by  weight  of  water  produced  during  combustion, 
indicate  the  existence  of  1  part  of  hydrogen. 

The  presence  of  oxygen  in  organic  products  is  shown  by  their 
yielding  ciirhonic  acid,  or  water,  or  both,  when  heated  in  close  vessels, 
free  from  air,  or  any  other  extraneous  source  of  oxygen;  to  determine  itS| 
quantity,  a  given  weight  of  the  organic  matter  is  burned  in  excess  of 
oxygen,  and  if  no  nitrogen  be  present,  the  weight  of  the  carbon  and 
hydrogen  are  determined,  and  (he  deficiency  in  their  united  weights,  as 
compared  with  the  original  weight  of  the  substance  analyzed,  is  equal  to 
that  of  the  oxygen.  Suppose,  for  instance,  that  in  burning  15  grains  of 
sugar  in  excess  of  oxygen,  we  obtain  carbonic  acid  equal  to  ti  grains  of 
carbon,  and  water  equal  to  1  grain  of  hydrogen,  we  conclude  that  the 
deficiency  of  8  grains  is  oxygen.     So  that  15  grains  of  sugar  consist  of 
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But  the  proportion  wbicli  tlie  hydrogen  here  bears  to  the  oxygen, 
is  precisely  the  same  as  that  in  renter:  (water  being  composed  of  I  part 
by  weight  of  hydrogen,  and  8  parts  of  oxygen.)  So  that  we  thus  come 
to  the  extraordinary,  but  just  conclusion,  respecting  the  ultimate  compo- 
sition of  sugar,  which  has  been  above  alluded  to,  and  which  represents 
it  as  a  hydrate  of  carbon;  that  is,  as  compose<l  of  water  and  carbon. 
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"WTien  nitrogen  h  present  in  miy  organic  product  subjeoted  to  the 
preceding  method  of  anal^'sis,  it  escapes  in  thb  gaseous  stut^T  during  com- 
jjustion,  along  with  the  ctirbonic  acid  gas  ;  the  latter  is  abstracted  hy  a 
solution  of  caustic  pota.'ih,  and  ihe  nilrogen  remains,  nvery  10<)  cubical 
inches  weighing  about  30  grains. 

Such  is  an  oullinr.i  «f  thoac  methods  of  onalyeia  by  which  chemists 
ascertain  the  relative  proportioriH  ot"  tlie  carbon,  hydrogen,  oxygen,  and 
nitrogen,  which  arc  the  ullimate  elements  of  our  food;  and  accordingly, 
in  reference  to  such  analysis,  they  arrange  vegetable  and  animal  substances 
under  one  of  the  four  following  heads. 

1.  Substances  composed  of  carbon,  hydrogen,  and  oxygen,  in  whicli 
the  two  latter  elements  art;  in  the  siimc  rehitive  pruportionsto  each  other, 
as  they  exist  in  water :  these,  therffure,  are  sometimes  called  compoimds 
of  carbon  and  water,  or  /fjftirnle.x  of  carhon  ;  this  division  includes  gum, 
Btarch,  sugar,  and  woody  iibre  or  lignin. 

i2.  Substances  composed  of  carbon,  hydrogen,  and  oxygen,  in  which 
the  hydrogen  is,  ns  compared  with  the  Jirst  class,  in  excess.  These, 
therefore,  are  coin  pounds  of  carhnn,  water,  and  hydrogen,  or  hydruretted 
kifdrait's  of  cfirhofi;  (liis  division  ijictudes  fat,  oils,  resins,  and  some  other 
highly  combustible  bodies. 

3.  Substimces  in  which  tho  oxygen  is  in  excess,  and  which  are 
compounds  of  carbon  and  water,  and  oxygen,  or  vxtf^cnuied  hifdrates  qf^ 
carbon  ;    such  as  the  greater  number  of  the  vegetable  acids. 

4.  Substances  composed  nf  carbon,  hydrogen,  oxygen,  and  nitrogen;  a 
class  which  includes  albuinpn,  gluten,  gelatine,  and  some  other  animal  mid 
vegetable  substances,  which,  in  con^ctjucnce  of  containing  nitrogen,  are 
characterized  hy  viL-lding  ammonia  (a  compound  of  nitrogen  ami  hydro- 
gen), when  subjected  to  destructive  dislillafion. 

Having  now  enumerutcd  the  tif/iwatt'  elements  of  which  our  food  is 
constituted,  and  having  stated  the  methods  by  which  their  relative  pro- 
portions are  determined,  we  may  proceed  lo  examine  its  proximait 
varieties,  and  lo  show  the  properties  by  winch  they  ore  recognised. 

By  the  term  p/oximate  vegetable  priiiciptes^  we  nuian  the  distinct 
proilucts  resulting  from  the  combiuation  of  the  ultimate  elements;  they 
are  distinguished  by  certain  cbrinical  properties  wliicli  enable  us  to 
identify  and  detect  them.  To  illustnile  what  may  therefore  be  termed 
the  proximate  anaft/six  of  a  vegetable  product,  we  may  select  that  of 
wheat-flour  as  an  example,  and  then  proceed  to  detail  the  characteristic 
properties  of  such  of  the  proximate  organic  principles  an  are  concerned  in 
food  and  diet. 

When  wboat-flour  is  washed  under  a  running  stream  of  water,  a 
tough  viscid  substance  remains  on  the  sieve;  and  the  water  which  passes 
through,  carries  along  witli  it  a  quantity  of  line  white  powder,  which 
remains  for  a  time  suspended,  Imt  which  it  gradually  deposits.  The 
former  subsuuice  is  gltdeu;  the  latter  starch;  and  the  mixture  of  these, 
constitutes  Jlour;  so  that  they  arc  called  its  proximate  principles  or 
^ements. 

Gluten,  when  moist,  is  tough,  adhesive,  and  elastic;  it  is  insoluble 
in  cold  water,  nearly  tasteless,  and  when  submitted  to  destructive  dis- 
*j^htioxij  it  jielda  a  considerable  q^uantity  of  amniooia;  so  that  it  contains 
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nitrogen,  '\\1ifn  it  is  digosted  in  alcohol,  tlie  greater  part  of  it  is  dia- 
solved,  and  a  portion  of  insoluMo  whitish  matter  remnins,  which,  from 
its  analogy  to  the  ^vliite  of  v^g^  hus  been  called  I'cgefa/jic  aWumen ;  all 
the  properties,  indeed,  t>f  gluten  :ire  so  like  those  of  animal  mutter,  that 
it  has  been  termed  the  i^egeio-an'tmal  principle;  and  it  gives  to  the  articles 
of  diet  in  which  it  existn,  a  nutritive  power  almost  equal  to  tlmt  of  animal 
food*.  JlencB  the  superiority  of  wheateii  bread  over  that  of  other  grain 
which  contains  less  gluten,  l^ut  there  is  another  property  wliieh  gluteu 
confers  on  wheat-flonr,  which  is,  that  when  mixed  with  wnter,  tt  gives 
elasticity  und  adhesiveness  to  the  resulting  doifgfi,  and  consequently  yields 
a  lighter  and  more  agreeable  and  digestible  bread;  for  when  this  dough 
is  mixed  witli  y<*ast,  a  species  of  fermentation  ensues,  called  panaryjcr- 
vtcnladon^  during  >vhich  a  little  alcohol  and  a  large  (junntity  of  carbonic 
acid  are  formed;  the  alcohol  is  *dlowed  to  evaporate,  because  its  quantity 
is  so  trifling  as  not  to  be  worth  the  trouble  and  expense  of  collecting  it; 
but  much  of  the  carbonic  acid  is  retained  and  entangled  in  tlic  dough, 
giving  to  it  a  peculiar  sponginess  or  porosity,  which  only  belongs  to 
wheaten  bread.  Ilie  wheat  of  warm  climates  is,  generally  speaking, 
more  abundant  in  ghiten  than  that  of  cobler  ones;  and  hence  its  flour 
yields  a  tougher  and  more  ehistie  paste  or  dough.  Tlie  difference  between 
the  wheat  grown  iu  England  and  that  of  tlu^  south  of  France,  or  of  Italy, 
depends  upon  this  cause ;  and  hence  the  especial  fitness  of  the  latter  for 
the  manufacture  of  macaroni  and  vcrmiceUi.  which  are  forms  of  dough, 
manufactured  by  a  process  somewhat  like  (bat  of  wiro-dniwing. 

Though  gluten  is  most  abundant  in  wheat,  it  also  exists  in  barley 
and  in  rye;  and,  indeed,  traces  of  it  oeeur  in  almost  aU  vegetables. 
A  modification  of  it.  which  some  chemists  have  called  le^nmiitc^  is  found 
in  peas  and  beans.  Almonds,  and  other  seeds  which  yield  a  milk,  or 
emulsion,  when  triturated  with  water,  also  contain  a  substance  which  iu 
many  of  its  properties  closely  resembles  the  albuminous  part  of  gluten; 
and  a  similar  principle  may  be  obtained  from  cabbage,  and  from  all  those 
plants  which  eihule,  during  tlieir  decay  and  putrefaction,  the  nauseous 
stench  which  resembles  that  arising  from  putrid  animal  matter.  Lastly, 
gluteu  is  containnd  in  those  vegetable  juices  which  have  a  milky  aspect; 
as  in  the  milk  of  the  cow-iree  of  Quito,  and  of  the  Carica  papaya^  or 
papati'-lree:  in  some,  it  is  associated  with  caoutchouc.  A  remarkable 
fact  connected  witli  the  presence  of  gluten  in  vegetables,  and  which  fur- 
nishes an  additional  analogy  between  that  principle  and  the  fibrine  of 
animals  is,  that  where  it  is  abundant,  it  is  always  associated  i^4th  more 
or  less  phosphorus  and  sulphur — two  substances  which  generally  accom- 
pany it  iu  the  animal  kingdom. 


{To  be  continrnd,] 


•  The  ultimate  elements  of  gluten  arc  as  foUovr:— 

Cnrlton  667 

Hyib^geu  7^ 

Oxygen 22 

Nitrogin    U6 
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AVTicn  nitrogen  is  present  in  any  oi^nnio  product  subjected  to  the 

preceding  methoJ  uf  unulvtiis,  it  ebca[ies  in  tlit  gaseous  state,  during  com- 
bustion, along  with  the  carbonic  aoitl  gas  ;  tbe  latter  ia  abstracted  by  a 
solution  of  caustic  potash,  and  the  nitrogen  remains,  every  100  cubical 
inches  weighing  about  30  grains. 

!Sueh  in  ail  outline  of  those  methods  of  analysis  by  whicji  chemists 
ascertain  the  relative  proportions  of  the  carbon,  hydrogen,  oxygen,  and 
nitrogen,  which  are  the  ultimate  elements  of  our  food  ;  and  accordingly^ 
in  reference  to  sueli  aiia!ysis,  they  arrange  vegetable  and  animal  substances 
under  one  of  the  four  following  heads. 

1.  iSubstances  com])osed  of  carbon,  hydrogen,  and  oxygen,  in  whifh 
thti  two  littler  elements  are  in  the  same  relative  proportions  to  each  other, 
as  they  exist  in  water:  these,  therefore,  are  sometimes  called  compounds 
of  carbon  and  water,  or  h/drrrtex  uf  carbon  ;  this  division  includes  gum, 
fitarch,  sugar,  and  woody  libre  or  ligniu. 

2.  tjubstances  composed  uf  carbon,  hydrogen,  and  oxygen,  in  which 
the  hydrogen  is,  as  coiapand  with  tht  first  clans,  in  excess.  These, 
therefore,  are  compounds  of  carbon,  water,  and  hydrogen,  or  hydturcited 
hi/drates  of'  carbon  ;  this  division  includes  fat,  oils,  rcsios,  and  some  other 
liighly  combustible  bodies. 

3.  Substances  in  wliich  the  oxygen  is  in  excess,  and  which  are 
compounds  c»f  citrbou  and  water,  and  oxygen,  or  tjjf/i^etiftted  ht/drates  of* 
carbon;    such  as  the  greater  number  of  the  vegetable  acids. 

4.  8ub.stanees  composed  of  carbon^  hydrogen,  (ixygcn^  ami  nitrogen ;  a 
class  which  includes  albumen,  gluten,  gelatine*  and  sinne  other  animal  and 
vegetable  substances,  which,  in  consequence  of  containing  nitrogen,  are 
characterized  by  yielding  nmmoniii  (a  compoxmd  of  nitrogen  and  hydro- 
gen), when  subjected  to  destructive  distillution. 

Having  now  enumerated  the  uHimaic  elements  of  which  our  food  is 
constituted,  and  having  stated  the  mpthods  by  which  (heir  relative  pro- 
portions are  determined,  wa  may  proceed  to  examine  its  proximate, 
varieties;  and  to  show  the  properties  l>y  which  they  arc  recognised. 

By  the  term  projimate  vegetable  principles^  we  mean  the  distinct 
products  resulting  from  the  combination  of  the  ultimate  elements;  they 
are  distinguished  by  certain  chemical  prnjtcrtiea  wliicli  enable  us  to 
identify  and  detect  them.  To  illustrate  what  may  therefore  be  termed 
the  proximate  atiali/sis  of  a  vegetable  product,  we  may  select  that  of 
wheat-flour  us  an  example,  and  then  proceed  to  detail  the  characteristic 
properties  of  such  of  the  proximate  organir  princij)les  as  are  concerned  in 
food  and  diet. 

When  wheat-flour  is  washed  under  a  running  stream  of  wat«r,  a 
tough  visL-id  substance  remains  on  the  sieve;  and  the  water  which  passes 
through,  carries  along  with  it  a  quantity  of  tine  white  powder,  which 
remains  for  a  time  suspended,  but  which  it  gradually  deposits.  The 
former  substance  is  gluten;  the  latter  starch;  and  the  mixture  of  these, 
constitutes  Jiour;  so  that  they  are  called  its  prouimafe  prinviples  or 
dements, 

Gll'thn,  when  moist,  ia  tough,  adhesi7e,  and  elastic;  it  is  insoluble 
^^cold  water,  nearly  tasteless,  and  when  sul.)mitted  to  destructive  dis- 
faiiiioiis  it  yields  a  considerable  quantity  of  ammonia;  so  that  it  contains 


I 
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nitrogen.  Wlien  it  is  digested  in  alcoho],  tlie  fp'^atcr  port  of  it  is  dis- 
solved, and  a  portion  of  insoluWe  whitish  matter  remains,  which,  from 
its  analogy  to  tiie  wliite  of  ogg,  has  Ih'cii  culltMi  vcgdabh  uibumen;  all 
the  propertits,  indeed,  of  gluten  are  so  like  those  of  animal  matter,  that 
it  has  huen  termed  the  vegeto^inimai  priuciple;  and  it  gires  to  the  articles 
of  diet  in  ^vhich  it  existf-,  a  nuiritive  power  almost  eqna!  to  that  of  animal 
food*.  Jleuce  the  superiority  of  wheaten  bread  over  that  of  other  grain 
which  contains  less  gluten.  But  there  is  another  property  which  gluten 
confers  on  wheat-flour,  which  is,  that  when  mixed  with  water,  it  gives 
elafiticity  and  adhesiveness  to  (Uo  resulting  ihugh,  and  conset[uently  yields 
a  lighter  and  more  agreeable  smd  digestihle  bread;  for  when  this  dough 
ja  mixed  with  yeast,  a  species  of  fermenfntinn  ensues,  railed  pnuftry  fer- 
meniniiou^  during  whieli  a  little  ak-nhol  and  a  large  quantity  of  carbonic 
acid  are  formed;  the  alcohol  is  allowed  to  evaporate,  because  its  quantity 
is  so  trifling  as  not  to  lie  worth  the  trouble  and  eiipcnse  of  collecting  it; 
but  much  of  the  carbonic  acid  is  retained  and  entangled  in  the  dough, 
giving  til  it  a  peculiar  sponginess  or  porosity,  which  only  belongs  to 
wheaten  bread.  Tl»e  wheat  of  warm  climates  is,  generally  speaking, 
more  abundant  in  gluten  tlian  tliat  of  colder  ones;  and  hence  its  flour 
yields  a  tougher  and  more  elastic  paste  or  dough.  The  difference  between 
the  wheat  grown  in  Kngland  and  that  of  the  south  of  Prance,  or  of  Italy, 
depends  upon  this  cause ;  and  iien<'e  the  esjiecial  fitness  of  the  latter  for 
the  manufacture  of  macaroni  and  venniceili,  which  are  forms  of  dough, 
manufactured  by  a  process  somewhat  like  (hat  of  wire-tlrawing. 

Though  gluten  is  most  al>undant  in  wheat,  it  also  exists  in  barley 
and  in  rye;  and,  indeed,  traces  of  it  occur  in  nlmost  all  vegetables. 
A  modification  of  it,  which  some  chemists  have  called  iczttmitie,  is  found 
in  peas  ;uid  beans.  Almonds,  and  other  seeds  which  yield  a  milk,  or 
emulsion,  when  triturated  with  water,  also  contain  a  substance  which  in 
many  of  its  properties  closely  resemhies  the  albuminous  part  of  gluten; 
and  a  similar  principle  may  be  obtained  from  cabbage,  and  from  all  those 
plants  which  exhale,  during  their  decay  and  putrefaction,  the  nauseous 
stench  which  resembles  that  arising  from  putnd  anirtial  matter.  liaslly, 
gluten  is  contained  in  those  vegetable  juices  which  have  a  milky  aspect; 
OS  in  the  milk  of  tlie  cow-lree  of  Quito,  and  of  the  Car'wn  papat/ay  or 
papaiv-iree:  in  some,  it  is  associated  with  canutehoup.  A  remarkable 
fact  connected  with  the  presence  ot  glulen  in  vegetables,  and  which  fur- 
nishes an  additional  analogy  between  that  principle  and  the  fibrine  of 
animals  is,  that  where  it  is  abundant,  it  is  always  associated  with  more 
or  less  phosphorus  and  sulphur — two  fiubstancea  which  generally  accom- 
pany it  in  the  animal  kingdom. 

[To  be  ccniinued.]  « 
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AVTien  nitrogen  h  present  in  any  organic  product  subjected  to  tlie 
preceding  method  of  analysis,  it  escapes  in  tht  gaseous  state,  during  com- 
Lustion,  along  with  the  carbonic  acid  gtis ;  the  lutter  is  abstracted  by  a 
Bolution  ut'cuuatic  potatjh,  and  the  nitrogen  remaiuii,  every  100  cubical 
inches  weighing  about  30  grains. 

Such  is  an  outline  of  those  methods  of  unalysis  by  which  chemists 
ascertain  tl»e  relative  proportions  of  tho  carbon,  hydrogen,  oxygen,  and 
nitrogen,  which  aro  the  ultimate  elements  of  our  food;  and  accordingly, 
in  reference  to  such  analysis,  they  arrange  vegetable  and  animul  suhstancea 
under  one  of  the  four  fnllowing  heads. 

1,  Substances  compost-d  of  carbon,  hydrogen,  and  oxygen,  in  wliich 
the  two  latter  elements  are  in  the  same  relative  proportions  to  each  other, 
as  they  exist  in  water :  these,  tlienftjre,  are  sometimes  called  compounds 
of  carbon  and  water,  or  hifdralex  nf  varbuH  :  tJiis  division  includes  gunii 
starch,  sugar,  and  woody  tibre  or  ligniu, 

3.  Subatances  composed  of  carbon^  hydrogen,  and  oxygen,  in  which 
the  hydrogen  is,  as  compartd  with  tiie  lirat  class,  in  excess.  These, 
thert'fore,  are  compounds  of  carbon,  water,  and  hydrogen,  or  hydi'urelted 
hffdraies  of'cen-lwn;  this  division  includes  fat,  oils,  reains,  and  some  other 
liighly  combustible  Ijodies. 

3.  Substances  in  wluch  the  oxygen  is  in  excess,  and  which  are 
compounds  of  car})on  and  wafer,  and  nxvgen,  or  oJtifgenaled  ht/draies  of 
cat'hon;    such  as  the  greater  nnmherof  the  vegetable  acids. 

4.  Substances  composed  of  carbon,  hydrogen,  oxygen,  and  nitrogen ;  a 
class  which  includes  albumen,  gluten,  gelatine,  and  some  other  animal  and 
vegetable  substances,  whieh,  in  c'onst^<^|uonce  of  containing  nitrogen,  nrt^ 
characterized  by  yielding  ammonia  (a  compound  of  nitrogen  aud  hydro- 
gen), when  subjected  to  destructive  dis^tillution. 

Havinjj;  now  enumerated  the  u/fhnate  elements  of  which  our  food  is 
constituted,  and  having  stattjd  the  methods  by  wiiich  their  relative  pro- 
portions are  detennined,  we  may  proceed  to  examine  its  proximate 
varieties^  jmd  to  &\m-}\\  (be  properties  by  which  they  arc  recognised. 

By  the  term  proximate  t'rgpfnhfr  principles^  we  mean  the  distinct 
products  resulting  from  {he  combination  of  the  uUimate  elements;  they 
are  distinguished  by  certain  chomiral  properties  wliicli  enable  us  to 
identify  and  detect  them.  To  ilhistrato  what  may  thereforo  be  termed 
the  proxitnate  analysis  of  a  vegetable  product^  wo  may  select  that  of 
wheat-flour  as  an  example,  and  then  proceed  to  detail  the  characteristic 
properties  of  such  of  the  proximnie  organic  principles  as  arc  concerned  in 
food  and  diet, 

When  wheat-flour  is  washed  under  a  running  stream  of  water,  a 
tough  visrid  substance  rr mains  on  the  sieve;  and  the  water  which  passes 
through,  carries  along  with  it  a  quantity  of  tine  white  powder,  which 
remains  for  a  time  suspended,  but  which  it  gradually  deposits.  Tlie 
former  substance  is  gluten;  the  latter  starch;  and  the  mixture  of  these, 
constitutes  Jiour;  so  tliafc  they  are  called  its  pvoximnte  principles  or 
eleinenis. 

Gluten,  when  moist,  is  tough,  adhesive,  and  elastic;  it  is  insoluble 
^qCoM  water,  nearly  tasteless,  aud  when  submitted  to  destructive  dis- 
jainjpn,  it  yields  a  considerahle  quantity  of  ammoniaj  so  that  it  contains 
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nitrogen.  "When  it  is  dipcstod  in  alcohol,  the  prouter  part  of  it  is  (lis- 
solred,  and  a  portion  of  insnlulilo  wliltish  mfttter  remains,  ivhicli,  from 
its  analogy  to  the  white  of  egg,  has  been  called  i^egctahle  albmnen;  oil 
the  properties,  iudeed,  nf  gluten  are  so  like  those  of  auimal  matter,  that 
it  has  heen  termeil  the  vegeio-aniwal  principle ;  and  it  gives  to  the  articles 
of  diet  in  which  it  exists,  a  nntritive  power  almost  equal  to  that  of  animal 
food*.  Jlemje  the  buperiorily  of  «heuton  broad  over  that  of  other  grain 
which  contains  loss  gluten.  Uut  there  is  another  property  which  gluten 
confers  on  wheat-flour,  which  is,  that  when  mixed  with  water,  it  gires 
elasticity  and  adhesiveness  to  the  resulting  doughy  and  consequently  yields 
a  lighter  and  more  agreeable  uud  digoHtible  bread;  for  when  tliis  dough 
is  mixed  with  yeast,  a  species  of  fermentation  ensues,  called  pnnartf  fer- 
ttttnlation,  during  which  a  little  alcohol  and  a  large  quantity  of  carbonic 
acid  are  formed;  the  alcohol  is  allowed  to  evaporate,  because  its  quantity 
is  so  trifling  as  not  to  be  worth  the  trouble  and  expense  of  collecting  it; 
but  much  of  the  carbonic  acid  is  retained  and  entangled  in  the  dough, 
giving  to  it  a  peculiar  ■spungincss  or  porosity,  which  only  belongs  to 
wbcateu  bread.  The  wheat  of  wann  climates  is,  genendly  speaking, 
more  abundant  in  gluten  than  that  of  colder  ones;  and  hence  its  flour 
yields  a  tougher  and  more  clastic  paste  or  dough.  The  ditferenee  between 
the  wheat  grown  in  England  and  that  of  th<?  south  of  France,  or  of  Italy, 
depends  upon  this  cause;  and  hence  the  especial  fitness  of  the  latter  fur 
the  manufacture  of  macaroni  and  vermicelli,  which  are  fonna  of  dough, 
manufactured  Ijy  a  process  somewhat  like  that  of  wire-drawing. 

Tiiough  gluten  is  most  abundant  in  wheat,  it  also  exist?*  in  barley 
and  in  rye;  and,  indeed,  twicea  of  it  occur  in  almost  all  vegetables. 
A  modification  nf  it,  wbicb  some  chemists  have  called  /c^wmiwr,  is  found 
in  peas  and  beans,  Ahnomls,  and  other  seeds  whicli  yield  a  milk,  or' 
emulsion,  when  triturated  with  water,  also  contain  a  substance  which  in 
many  of  its  properties  closely  resembles  the  albuminous  part  of  gluten; 
and  a  similar  principle  may  be  obtained  from  cabbage,  and  from  all  those 
plants  which  exhale,  during  their  decay  and  putrefaction,  the  nauseous 
stench  which  resembles  that  arising  from  putrid  anithal  matter.  Lastly, 
gluten  is  contained  in  those  vegetable  juices  which  have  a  milky  aspect; 
as  in  the  milk  of  the  cow-tree  of  Quito,  and  of  the  Carica  papat/a,  or 
papaw'iree:  in  some,  it  is  associated  with  caoutchouc.  A  remarkable 
fact  connected  with  the  presence  of  gUf en  in  vegetables,  and  which  fur- 
nishes an  additional  analogy  between  that  principle  and  the  fibrine  of 
animals  is,  that  where  it  is  abundant,  it  is  always  associated  with  more 
or  less  phosphorus  and  sulphur — two  substances  which  generally  accom- 
pany it  in  the  animal  kingdom. 

[To  h«  continved.] 
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Wicu  riifrngett  is  present  in  any  organic  produrt  subjected  to  llie 
preceding  inetliuil  orunalynis,  it  escupfs  in  tlit  gaseous  state,  during  com- 
bustion, along  with  the  carbonic  iieid  gas  ;  the  latter  is  abstracted  by  a 
solution  of  caustic  potash,  and  the  nitrogen  reinuins,  every  KM!  cubical 
inches  weighing  about  30  grains. 

Such  is  an  outline  of  those  method*  of  analy&is  by  which  chemists 
ascertain  the  relative  proportions  of  tlio  carbon,  hydrogen,  oxygen,  and 
nitrogen,  which  are  the  ultimate  elements  of  our  food ;  and  accordingly, 
in  reference  to  such  analysis,  tUey  arrange  vegetable  and  animal  substance;} 
under  one  of  the  four  following  beads. 

1 .  Substances  compoaed  of  carbon,  hydrogen,  and  oxygon,  in  which 
the  two  latter  elements  are  in  the  same  relative  proportions  to  each  other, 
as  they  exist  in  water:  these,  therefore,  are  sometimes  called  compounds 
of  cfirbon  and  water,  or  htfdrait^s  of  cnrhon  ;  this  division  includes  gum, 
starch,  sugar,  and  woody  fibre  or  Jignin. 

2.  Substances  composed  of  carbon,  hydrogen,  and  oxygen,  in  which 
the  hydrogen  is,  as  compartid  with  the  first  cla^s,  in  excess.  These, 
therefore,  are  compounds  of  carl)an,  water,  and  hydrogen,  or  hydnirclted 
hi/tfrafex  of  carbon;  this  division  includes  fat,  oib,  resins,  and  some  other 
highly  combustible  bodies. 

3.  Substances  in  which  the  oxygen  is  in  excess,  ami  which  are 
compounds  of  carbon  and  water,  and  oxvgen,  or  oxtf^enaied  hi/drafex  of 
carbon  ;    such  as  the  greater  number  of  the  vegetable  acids. 

4.  Substances  composed  of  carbon,  hydrogen,  nxygeiu  and  nitrogen ;  a 
class  which  includes  aUmmen.gluten,  gelatine,  and  some  other  animal  and 
vegetable  substances,  wliicli,  in  consequence  of  coutuining  nitrogen,  are 
characterized  by  yielding  ammonia  (a  compound  of  nitrogen  ajid  hydro- 
gen), when  subjected  to  destructive  distillation. 

Having  now  enumerated  the  ultimate  elements  of  whieh  our  food  is 
constituted,  and  having  stated  the  methods  hy  whieb  their  relative  pro- 
portions are  determined,  we  may  proceed  to  examine  its  proximate 
varieties,  and  to  sbuw  the  properties  by  wliich  they  are  recognised. 

By  the  term  proximate  vegetahlc  principles^  we  mean  the  distinct 
products  resulting  from  the  eombinution  of  the  ultimate  elements;  they 
are  distinguished  by  certain  clieniieal  propL-rties  >vhicli  enable  us  to 
identify  and  detect  them.  1o  illustrate  what  may  therefore  be  termed 
the  proximate  ajiah/sis  of  a  vegetable  product,  wo  may  select  that  of 
wheat-flour  as  an  example,  and  then  proceed  to  detail  the  characteristic 
properties  of  such  of  the  prox:imate  orgunie  principles  as  are  concerned  in 
food  and  diet. 

Wien  wheat-flour  is  washed  under  a  running  stream  of  water,  a 
tough  viscid  substance  remains  on  the  sieve;  and  the  water  which  passes 
through,  carries  along  witli  it  a  quantity  of  fine  ^vhite  powder,  which 
remains  for  a  time  suspended,  but  which  it  gradually  deposits.  The 
former  substance  is  gluten;  the  latter  starch;  and  the  mixture  of  these, 
constitutes  jiour;  so  that  they  are  called  its  prosi-wnte  principles  or 
eUmetiis, 

Gluten,  when  moist,  is  tough,  adhesive,  and  clastic;  it  is  insoluble 
^qCoH  water,  nearly  tasteless,  and  when  submitted  to  destructive  dis- 
jainion,  it  vields  a  considerable  quantity  of  ammonia;  so  that  it  contains 
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nitrogen.  Wlicn  i(  is  diffcsted  in  alcohol,  tlie  greater  pnrt  of  it  is  dis- 
solved, and  a  portion  of  insoluhle  whitish  matter  remnina,  which,  from 
its  aualcigy  to  tlu*  while  of  ep^,  has  been  called  rei^ciahle  nibumcn;  all 
the  properties,  indeed,  of  gluten  are  so  like  those  of  miimul  nmttcr,  that 
at  has  htion  termed  the  vegeto-a/tinial  prijiciple  j  and  il  gives  to  the  article* 
of  diet  in  which  it  exists,  a  nutritive  power  almost  eejual  to  that  of  animal 
food*.  Jlonco  the  superiority  of  ivheaten  hread  over  that  of  other  ^^ruiii 
which  contains  less  yhiten.  But  there  is  another  property  which  gluten 
confer*  on  wheat-flour,  whieh  is,  that  when  mixed  with  water,  it  gives 
clajsticity  and  adhesiveness  to  the  rcsultinjjr  t/o«if//,  and  eonse(juently  yield*  i 
a  lighter  and  more  ugrecahle  and  diget-tilde  hread;  for  when  this  dough  ^ 
is  mixed  with  yeast,  a  species  of  fermentation  ensues,  called  pfttian/fgr- 
nteniatioti^  during  which  a  little  ak'ohol  and  a  large  quantity  of  carbonic 
acid  are  fanned;  the  alcohol  is  allowed  to  evaponite,  bpcanse  its  quantity 
is  so  trifling  as  not  to  bo  worth  tlie  trouble  and  expense  of  collecting  it; 
but  much  of  the  carbonic  acid  is  retained  and  entangled  In  the  dough, 
giving  to  it  a  peculiar  sponginess  or  porosity,  which  only  belongs  to 
wheaten  bread.  The  wheat  of  warm  climates  is.  generally  spraking, 
more  abundant  in  gluten  than  that  of  colder  ones;  and  hence  its  flour 
yields  n  tougher  and  more  elastic  paste  or  dough.  The  dift'erence  between 
the  wheat  grown  in  Knglaiid  and  that  of  the  south  of  France,  or  of  Italy, 
depends  upon  this  cause;  and  hence  the  especial  fitness  of  (he  latter  for 
the  manufacture  of  macaroni  and  vrrmiceili^  which  are  forms  of  dough, 
manufactured  by  a  process  somewhat  like  that  of  wire-drawing. 

Though  gluten  is  most  abundant  in  wheat,  it  also  exists  in  barley 
and  in  rye;  and,  indeed,  tnicos  of  it  oceur  in  almost  all  vegetables. 
A  modification  of  it,  which  some  chemists  have  called  ie^um'me^  is  found 
in  peas  and  beans.  Almonds,  and  other  seeds  which  yield  a  milk,  or 
emnlsion.  when  triturated  with  water,  also  contain  a  substance  which  in 
many  of  its  properties  closely  resembles  the  albuminous  part  of  gluten; 
and  a  similar  principle  may  bo  obtained  from  cabbage,  and  from  all  those 
plants  which  exhale,  during  their  decay  and  putrefaction,  the  nauseous 
steuch  which  resembles  that  arising  fi-om  putrid  anirtial  matter.  Lastly, 
gluten  is  contained  in  thoso  vegetable  juices  which  have  a  milky  aspect; 
as  in  the  milk  of  the  cow-tree  of  Quito,  and  of  the  Carica  papai/a,  or 
lutpaw-irec:  in  some,  it  is  associated  with  caoutchouc.  A  remarkable 
fact  connected  with  the  presence  o^ gluten  in  vegetables,  and  which  fur- 
nisheji  an  additional  analogy  between  that  principle  and  the  fibrine  of 
animals  is,  ihat  where  it  is  abundant,  it  is  always  associated  with  more 
or  less  phosphorus  and  sulphur — two  substances  which  generally  accom- 
pany it  in  the  animal  kingdom. 

[To  be  continued,  ]  « 

ultimate  ekraonts  of  ghitcn  ore  as  follow:— 

Carljou  Sfi7  i 

Hydrogen 7*' 

Oxygen 22 

Nitrogtn I  •• 145 
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Wion  ni/rogen  is  present  in  any  orp;anic  prwlurt  sulijected  to  the 
prece<1iiig  mctlio'l  uf  analysis,  it  escapes  in  thti  gaseous  «tul«,ilurin^  com- 
bustion, along  with  the  carbouic  iicid  gas ;  the  iatter  is  abstmcted  by  a 
solution  of  caustic  potiwh,  and  the  nitrogen  remain*,  every  UMl  i.-ubica! 
inches  weighing  about  30  grains. 

Such  iti  Jill  outliuL-  of  thotfc  methodn  of  analyiis  by  which  chemists 
asecrtiiin  the  relative  proportiona  of  the  carbon,  hydrogen,  oxygen,  and 
nitrogen,  which  are  the  ultimate  eh'ments  of  our  food;  and  accordingly, 
in  reference  to  such  analysis,  they  arrange  vegetable  and  animal  substoiicca 
under  one  of  the  four  following  heads. 

1.  Substances  composed  of  carbon,  hydrogen,  and  oiygcn,  in  which 
the  two  latter  elemonta  are  in  the  same  relative  proportions  to  each  other, 
as  they  exist  in  water:  these,  therefore,  are  sometimes  called  compounds 
of  carbon  and  water,  or  hi/drnlfs  of  cnrhon  ;  this  division  includes  guni, 
starch,  sugar,  and  woody  tibre  or  Jignin. 

2.  Substances  con»|K)sed  of  carbon,  hydrogen,  and  oxygen,  in  which 
the  hydrogen  is,  as  coniparetl  with  the  first  class,  in  excess.  1*ht'»e, 
therefore,  are  compounds  of  carbon,  water,  nnd  hydrogen,  or  ht/drurcftcd 
hydrates  c>/'  carbon  ;  this  division  includes  fat,  oibs  resins,  and  some  other 
highly  combustible  bodies. 

3.  »SuI»3tiince8  in  which  the  oxygen   is   in  excess,  and  ^vhich  are 
compounds  of  curl^on  and  water^  and  oxygen,   or  oxtf^enaied  fti/drates  ^'  ^U 
carbon  ;    such  as  the  greuter  number  of  the  vegetable  acids.  ^| 

4.  Substances  ('om|iased  of  carbon,  hydrogen,  oxygen,  and  nitrogen ;  a 
class  which  includes  ajbumeu.glutcn,  gelatine,  and  some  other  animal  and 
vegetable  substances,  which,  iu  consequence  of  containing  nitrogen,  ar« 
characferiKed  by  yielding  ammonia  (a  compound  of  nitrogen  and  hydro- 
gen), when  subjected  to  destructive  distillation. 

Having  now  enumerated  the  uitiwaie  elements  of  which  our  food  is 
constituted,  and  having  stated  the  methods  by  which  their  relative  pro- 
portions are  determined,  we  may  proceed  to  examine  its  proximate 
variriies.  and  to  hlmw  tlie  properties  by  which  they  arc  recognise*!. 

By  the  term  prosinmie  I'rgefafdv  principh's^  ^ve  mean  the  distinct 
proilucts  resulting  from  the  combinatimi  of  the  ultimate  elements;  they 
are  distinguished  by  certain  cheniiral  properties  which  enable  us  to 
identify  and  detect  thenj.  To  iJIustmte  wJiat  may  therefore  bo  termed 
the  proximate  onaltfsix  of  a  vegetalde  product,  we  may  select  that  of 
wheat-flour  as  an  example,  and  then  proceed  to  detail  the  characteristic 
properties  of  such  of  the  proximate  organic  principles  as  i\xi'  conccnied  in 
food  and  diet. 

When  wheat-flour  is  washed  under  a  ninning  stream  of  water,  a 
tough  viscid  substance  remains  on  (he  sieve;  and  the  water  whirh  pusses 
through,  carries  along  with  it  a  quantity  of  Hue  white  powder,  which 
remains  for  a  time  suspended,  but  which  it  gradually  deposits.  The 
former  substance  is  gluten;  the  latter  starch;  and  the  mixture  of  these, 
constitutes  fiour;  so  that  they  aro  called  its  proximate  primiples  or 
tlemenis, 

QitUTBif,  when  moist,  is  tough,  adhesive,  and  elastic  j  it  is  insolubte 
in  cold  water,  nearly  tasteless,  and  when  submitted  to  destructive  dis- 
dliatioD,  it  jielda  a  considerable  quantity  of  ammonia;  so  that  it  contains 
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iiitrogon.  "Wlion  it  is  di^estM  in  alcohol,  the  greater  part  of  it  is  (Us- 
Bolved^  and  a  |H>rtiuu  of  insoluhln  whitish  matter  remains,  which,  from 
its  analogy  to  th**  white  of  rgg,  has  been  caUvrl  vvg,du!fle  aihumen;  all 
the  properties,  indee<I,  of  gluten  are  so  like  those  of  ;uiimal  matter,  that 
it  has  beou  termed  the  vegclo-animal  principle;  and  it  gives  to  the  articles 
of  diet  in  which  it  exists?,  a  nutritive  power  almost  equal  to  that  of  animal 
food*.  Jlenee  the  anperiority  of  wheaten  bread  over  that  of  other  grain 
which  contains  less  gluten.  But  there  is  another  property  which  gluten 
coui'ers  on  wheat-Hour,  which  is,  that  when  mixed  with  water,  it  giTes 
elasticity  and  adhesiveness  to  the  resulting  thu^/t^  and  con8e((ueutly  yields 
a  lighter  and  more  iigreeaMe  and  digestible  bread;  for  when  this  dough 
is  miiced  with  yeast,  a  species  of  fermentation  etLsues,  called  pnnanf  fer- 
mrntatioft^  during  which  a  little  alcohol  and  a  large  r|uantity  of  carlwnic 
acid  are  fornjed;  the  alcohol  is  allowed  to  evaporate,  i>ecause  its  quantity 
is  so  trifling  as  not  to  be  worth  the  trouble  and  expense  of  collecting  it; 
hut  much  of  the  carlxmic  acid  is  retained  an<l  entangled  in  the  dough, 
giving  to  it  a  peculiar  sponginess  or  porosity,  which  only  belongs  to 
whcateu  bread.  Tlie  wheat  of  warm  climates  is.  generally  speaking, 
more  abundant  in  gluten  than  that  of  colder  ones;  and  hence  its  flour 
yields  a  tougher  and  more  ehistic  paste  or  dough.  The  difference  between 
the  wheat  grown  in  Kngland  and  that  of  the  south  of  France,  or  of  Italy, 
depends  upon  this  cause;  and  hence  the  especial  fltnrss  of  the  latter  for 
the  manufacture  of  timvaroni  aud  vermiteiH^  which  are  forms  of  dough, 
manufactured  by  a  process  somewhat  like  that  of  wire-drawing. 

Though  gluten  is  most  abundant  in  wheat,  it  aUo  exists  in  barley 
and  in  rye;  aud,  indeed,  trticcs  of  it  occur  in  almost  all  vegetables, 
A  moditication  of  it,  which  some  chemists  have  called  /c/fwrn/rir,  is  found 
in  J>ea8  and  beans.  Almonds,  and  other  seeds  which  yield  a  milk,  or 
emulsion,  when  triturated  with  water,  also  contain  a  substance  which  in 
many  of  its  properties  closely  resembles  the  albuminous  park  of  gluten; 
and  a  similar  i>rin((p|e  may  be  obtained  from  cabbage,  and  from  all  those 
plants  which  exhale,  during  their  decay  and  putrefaction,  the  nauseous 
stench  which  rcHeniUUvf  that  ari»ing  from  putrid  anithal  matter.  Lastly, 
gluten  is  contained  iu  (hose  vegetable  juices  which  have  a  milky  aspect; 
us  in  the  milk  of  the  couy-trep  of  Quito,  and  of  the  Carica  papat/a,  or 
papaw-trce:  in  some,  it  is  associated  with  caoutchouc*.  A  remarkable 
ftict  connected  with  the  presence  oi  gluten  iu  vegetables,  and  which  fur- 
nishes an  additional  analogy  between  that  principle  and  the  fibrine  of 
animals  is,  that  where  it  is  abundant,  it  is  always  associated  with  more 
or  less  phosphorus  and  sulphur — two  substances  which  generally  accom- 
pany it  in  the  animal  kingdom. 


\To  hf  continued,] 


le  ultimate  elements  of  gluten  sre  as  fullow: — 
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A  POPULAR  COURSE  OF  GEOLOGY. 
V. 

Non-metallic  Solips  and  Fluids. 

ScLPUUR. — Sulphur  is  a  brittle  solid,  of  the  specific  gravil)*  1*99,  or  about 
twice  the  weight  of  water.  It  is  of  a  )'eIlow  colour,  einittiug,  when  rubbe*!, 
a  peculiar  ami  well-known  odour,  but  has  little  taste.  It  is  highly  com- 
bustible, bumiii}^  witti  a  blue  Hame,  and  sufl'ocatiiig  vapour.  It  in  found 
in  many  parts  of  the  cartb,  particularly  in  the  ncighl>ourbood  of  rolcanocs. 
The  largest  supplies  of  it  an^  obtained  from  tlu;  fWdfatrrm,  near  Naples, 
supposed  to  be  the  crater  of  an  extinct  volcano.  It  is  found,  however, 
much  more  abundantly  in  combination  with  the  metal«  iron,  copper,  lead, 
silver,  and  antimony, 

Tlic  sulphurets  are  the  eomraonest  ores  of  most  of  the  metals. 
Sulphur  is  pnx-ured  in  large  quantilies  by  estposing  sulphuret  of  iron  to 
a  red-heat,  and  coHocting  tlie  sulplmr  whii-b  iiulilinies.  Combined  with 
oxygen  it  foniiH  sulphuric  acid,  whicli^  united  with  alkalies,  earths,  and 
metallic  oxiden,  ^ivus  rt^ic  to  a  class  of  salts  called  sulphates,  which  are 
abundant  mineral  products.  Sulphate  of  barytes,  or  heavy  spar,  and  sul- 
phate of  lime,  or  gypsum,  are  common.  Sulphate  of  strontian  is  less  so. 
The  sulphates  of  magnesia  and  soda  are  frequently  contained  in  mineral 
springs.  Sulphate  of  iron,  or  green  vitriol,  sulphate  of  copper,  or  blue 
vitriol,  and  sulphate  of  zinc,  or  white  vitriol  of  commerce,  are  occasionally 
found  crystallized  accompanying  the  sulphurets  of  those  mntals,  but 
are  mucli  more  common  in  the  water  issuing  from  mines  where  the 
sulphurets  are  raised  in  large  tiuantiiies.  A  decomposition  of  the  sul- 
phurets takes  plact^,  arising  from  atmospheric  jigency.  Oxygen  combines 
with  the  metal  to  form  an  oxide,  and  with  the  sulphur  to  form  sulphuric 
acid  ;  and  the  acid  and  the  oxides  unite,  ami  produce  sulphates. 

If  a  bar  of  iron  be  immersed  in  a  solution  of  sulphate  of  copper,  it 
will  soon  be  coated  willi  a  Him  of  metallic  copper.  Tlie  acid,  having  a 
greater  aflinity  for  the  iron  than  for  the  copper,  unites  nith  the  former, 
and  the  latter  is  precipitated.  Much  copper  is  by  this  process  o1>tainei 
at  the  Parys  mine  in  Anglesey,  and  some  other  mines,  where  the  decom- 
position of  large  qnantities  of  ore  too  poor  for  smelting,  causes  the  water 
issuing  from  the  mines  to  be  charged  with  sulphate  of  copper,  the  metal 
of  which  is  precipitated  by  the  water  being  made  to  pass  through  large 
tanks  filled  with  old  iron.  Sulphur  is  a  non-conductor  of  electricity, 
and  a  negative  electric.     Its  combining  proportion  is  16. 

PnosPIionrs. — Pliosphoras  is  a  soft  tenacious  soljd,  usually  of  a  flesh-red 
colour.  It  is  highly  intlamnnihle,  htirning  with  a  pale-yellovv  flume,  and 
undergoing  slow  combustion  at  the  ordinary  temperature  of  the  atmosphere. 
The  product  of  its  combustion  is  ]>liosplioric  acid.  Phosphoric  acid  enters 
into  the  composition  of  aevenU  minerals,  namely,  the  pbosphutes  of  lime, 
lead,  copper,  manganese,  and  iron.  Phosphorus  is  a  negative  electric. 
Some  uncertainty  prevails  respecting  its  combining  proportion.  It  is 
considered  to  be  18. 
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Iodine,  bromine,  and  selenium,  are  of  little  importance  in  the  mi- 
neml  kingdom,  however  interesting  on  account  of  their  chemical  propcrtien. 
^Llodine,  which  is  derircil  from  the  a^^hes  of  sea- weeds,  has  never  yet  been 
^Hdetected  in  any  mineral.  At  ordinary  tt^mperaturcs  it  is  a  sof^  friable  sub- 
^Hvtance,  opaque,  of  a  l>1iieif)h  colour,  and  a  metallic  lustre.  It  is  a  negative 
^■electric,  and  a  non-oonduetor  of  electricity.  It  sublimes  rapidly  at  a  low 
^Hikcat,  with  a  vapour  of  a  very  rich  violet-colour,  whenee  its  name*.  Its 
^"•combining  proportion  is  124. 

Bromine — Tliia  substance  was  discovered  by  M.  Halard  of  Montpellier,  in 
820.     in  its  chemical  relations  it  bears  a  close  analogy  to  chlorine  and 
iodine,  being  always  associated  with  the  former,  and  sometimes  with  the 
latter. 

It  exists  in  srn-water,  and  in  scveml  mineral  springs  in  Germjiny, 
and  has  been   found  in  the  :ishes  of  sea- weeds,  and  of  sevenvl  plants  that 
ow  on  tbe  shores  of  the  Mediterranean. 

Bromine,  at  ordinary  temperatures,   is  a  liijuid   of  a   blackish-red 
lour  when  viewed  in  mass,  but  of  a  hyucinth-rcd  by  transmitted  light. 
Its  action  on  some  of  the  metals  in  similar  to  that  of  chlorine.     It  is  a 
non-conductor  of  oh:ctricity,  and  a  negative  <*lcrtric.     Its  combining  pro- 
portion has  not  been  ascertained. 
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Seleniiim. — Selenium,  at  common  temperatures,  is  a  brittle,  solid,  opaque 
body,  without  taste  or  odour,  of  a  mrtalUr  lustre,  having  the  aspect  of  lead 
in  mass,  of  a  deep-red  colour  when  reduced  to  powder.  Its  specific  gravity 
between  -1'3  and  4"32.  The  Swedish  chemist  J^orKelius,  by  whom  it  was 
discovered,  supposed  it  to  have  l)een  a  metal ;  but  being  a  non-conductor 
tif  electricity,  it  is  more  properly  chvsscd  with  the  non-metallic  bodies. 
It  may  be  detectetl  by  the  peculiar  powerful  odour,  like  that  of  decayed 
horftc-radish,  which  it  emits  when  beiited.  It  wsis  found  mixed  with 
the  sulphur  hubliined  from  the  iron  pyrites  of  KahUm  in  v?weden.  It  is 
a  negative  electric,  and  a  non-conductor  of  electricity.  Its  combining 
proportion  is  40. 


»no>*. — Boron  is  a  dark  olive-coloured  substance,  without  either  taste  or 
smell,  about  twice  the  weight  of  water.  On  being  heated  it  suddenly  takes 
fire,  oxygen  disfippears,  and  boracic  acid  is  formed.  It  was  first  obtained 
by  Sir  Humphry  Davy,  by  exposing  boracic  acid  to  the  action  of  a  galvanic 
battery.  Boracic  acid,  which  is  therefore  a  compound  of  boron  and  oxy- 
gen, occurs  as  a  natural  product  in  the  hot  springs  of  Lipart,  and  of  8asao 
near  Florence.  It  is  also  a  constituent  of  two  very  rare  minerals,  boracite, 
or  borate  of  magnesia,  and  datholite,  or  borate  of  lime.  Boracic  acid  is 
collected  in  considemble  (juaulities  on  the  shores  of  some  bikes  in  Thibet 
and  Persia,  whence  it  is  imported  into  Kurope,  through  India,  under  the 
name  of  tincal,  which,  after  being  refined,  is  the  borax  of  commerce. 
Its  chief  use  is  as  a  flux  for  some  of  the  metals,  for  which  purpose  it  is 
of  great  importance  in  the  analysis  of  minerals  by  the  blowpipe. 

Boron  is  a  uon-<'onductor  of  electricity,  and  a  negative  electric. 
Its  combining  proportion  is  8. 
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Carbox. — Corbon  U  tlm  p^ouliar  inflammoWc  principle  of  charcoal,  whidi 
u  till!  jirnrluct  of  wood  heated   to  rediiras  in  riosr  vps8el>4,  nr  under  ittcll 
rOircuiuhtunct'tt  aa   to  exclude  die  uir ;  ami  the  diamond  ia  ciirbon    ltd 
ahifoliiti'  purity. 

NeWton  wftfl  led  to  «uspcrt  the  diantond  to  l>e  comhustible,  from  ifti 
grout  powers  of  refraction,  and  modem  ehemista  hflve  eontirmod  the  cchm 
jecture  hy  effecting  it«  comhusUon.  lU  product,  when  hunied  in  oxygen 
gaj>,  is  carhrmic  acid;  mid  T^hen  burned  in  contact  with  iron,  it  convertu  ii 
into  steel,  producing  the  snine  effect*  ns  are  produced  hy  charcoal  und^B 
similar  cin*um»tunccs. 

Carhon  enters  into  the  composition  of  coal,  httumen,  and  nmber, 
nnd  of  the  inflammable  ii<|uids,  naphtha  and  petroleum.     IJIack  lead,  or 
plumlwigo,  is  u  native  carburet  of  iron.     But  the  most  important  office 
performed  by  carbon  in  the  mineral  kingdom  is  a.s  the  base  of  carbon 
Mcid,  which  is  generated  when  earl>on  is  burned  in  (ixypen  gas,  and  co 
etitutes,  Rfl  we  have  before  observed,  22  parts  out  of  r»0  of  tliat  abunda 
rock,  carbonate  of  lime. 

Carbonic  acid  is  absorbed  hy  water,  of  which  it  is  deprived  by  being 
boiled.     Jlenee  the  agreeable  and  rofreshin^r  flavour  of  spring-Avater  aiid| 
the  insipidity  of  water  that  has  undergone  the  process  of  boiling.     Wat 
Buturated  with  carbonic  acid  sparkles  when  poured  from  one  vessel  in' 
another,  such  are  llie  waters  of  the  mineral  springs  of  Tunhridge,  P 
mont,  Carlftbad,  and  many  others. 

Carbonate  of  lime  is  very  sjjaringly  soluble  in  water,  hut  dis8oIv< 
in  an  excess  of  carbonic  acid  ;  hence  water,  cliarged  with  tliat  acitl,  per- 
colating tbrough  limestone,  diJisolves  a  portion  of  the  roL-k,    which   it 
iiguin  deposits  by  thtt  dissipation  of  the  acid,     lliis  is  the  origin  of  those 
pendent  masses,  like  large  icicles,  called  stalactites,  which  are  so  nbundun 
in  caverns  in  limestone,  and  jjso  of  calcareous  tufa,  deposited  by  sprin 
Among  the  most  remarkable  calcareous  springs,  are  those  of  San    Kilip^ 
iu  Tuscany,  at  which  u  curious  manufactory  of  medallions  in  basso-relic 
is  established.     The  water  of  these  springs  is  hot.  and  holds  in  s<dutioii 
0  large  quantity  of  carbonate  of  lime.      Affcr  being  made  to  pass  tbrough 
a  aeries  of  pits,  in  which  its  coarser  matter  is  deposited,  it  is  conducted  to 
the  summit,  a  chamber  in  which  numerous  cross  slicks  nre  placed, 
break  the  fall  of  the  water,  and  disperse  the  spray  as  much  ns  possihl 
This  falls  on  moulds  placed  to  receive  it,  and  a  deposit  of  solid  carbonat 
of  lime  is  formed  upon  tlicm,  and  thus  most  beautiful  casts  are  obtain 
^ome  idea  may  be  formed  of  the  iminenso  quantity  of  caleareous  mat 
whicli  llieae  springs  contaiji,  from  two  circumstances  mentioned  by  Mr 
Lvell  respecting  them  ;  namely,  that  they  deposit  a  stnitum  of  hard  stone 
fm  foot  thick  in  four  months,  and  that  on  the  side  of  the  hill  is  a  masa 
travertin,  as  this  stone  is  called,  a  mile  nnd  a  quarter  long,  a  third  of 
mile  broad,  ;md  at  least  2Cti)  feet  (hick.     The  petrifying  propertii*  o: 
many  springs  in   Kugland  are  similar  to  those  of  the  watera  of  the  ba 
of  .San  rilippo,  though  exliil)ited  on  a  much  smaller  scale, — the  substan 
»aid  to  be  petrified  by  immersion  being  covered  Ity  nn  incnistation  of  cat- 
bonatc  of  lime.     A  similar  deposit  takes  place  in  boilers  and  toa-kettl> 
from  the  dissipation  of  the  carbonic  acid  by  the  boiling  of  the  wat 
canning  a  precipitHtQ  of  calcareous  matter.      Tlie  springs  of  limesto 
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^^uutrioa  are  frequently  rendered  unwholeaomo  hy  the  qunntity  of  car- 
bonate of  lime  nliich  their  waters  hold  in  solution.      But  it  i^  not  of 
imestone  only  tbut  carbonic  acid   is  a  solvent.     It  lias  a  decomposing 
fe6ect  upon  many  other  rocks,  particularly  of  those  which  contain  fcUpar, 
id  it  tenders  oxide  of  iron  soluble  in  water.     It  exudes  from  the  earth, 
id  collects  in  pits,  caverns,  and  old  wells.    It  is,  when  respired,  destruc- 
iv*'  t(t  animal  life  ;  and,  as  it  is  incapable  of  supporting  combustion,  its 
>resence,  in  too  great  tjuantitiea  to  be  breathed  witliout  fatal  fifccts,  may 
detected  by  the  introduction  of  a  lighted  cimdle  into  the  suspected 
place,  which  ought  not  to  be  entered   if  that  is   extinguished.     Exhala- 
tions of  carbonic  acid  gas  are  most  abundant  in  volcanic  countries.    The 
[■Grotta  d(.'I  Cane,  near  Naples,  celebrated  for  the  cruel  exhibition  of  its 
effects  on  dogs,  for  the  gratification  of  the  curiosity  of  idle  tourists,  owes 
fits  destructive  qualities  to  the  evolution  of  carbonic  acid  gas. 

Carbon  is  a  negative   electric,  and  a  conductor  of  electricity.      Its 
jmbining  proportion  is  (5. 

We  come  now  to  the  alkaline  metals,  potassium,  sodium,  and  lithium. 
lUntil  the  year  1007  the  two  fixed  alkalies,  potash  and  soda,  (for  lithiit 
Jiad  not  then  been  discovered),  had  batHud  all  attempts  of  chemists  to  ^M 
decompose  them.  The  discovery  of  their  elements  was  a  triumph  ^1 
Tcscrved  for  Davy,  who,  wielding  the  potent  energies  of  the  voltaic  pile, 
evoked,  as  with  the  wand  of  an  enchanter,  ii  new  chiss  of  metals  out  of 
substances  the  metallic  nature  of  which  had  not  till  then  been  suspected; 
and  the  same  potent  spell  in  the  hands  of  Crosse  is  now  working  won- 
ders nearly  as  great,  cft'ccting  the  conijtosition  of  Bim])lc  niiucrala,  to  pro- 
duce which  out  of  their  elements  had  hitherto  been  attempted  in  vain, 
and  is  thus  revealing  to  us  one  of  the  most  curious  and  secret  processes 

I  of  nature,  the  formation  of  metallic  veins.  But  if  we  Hken  the  galvanic 
battery  to  the  wand  of  a  magician,  the  mctaia  evoked  by  it  may  be  com- 
pared to  spirits  obeying  with  reluctance  the  summons  that  called  them  to 
the  light  of  day,  and  vanishing  almost  as  soon  as  they  appear  ;  or,  to  drop 
the  language  of  metaphor,  their  affinity  for  oxygen  is  so  great  that  they 
fetum  to  the  state  of  an  oxide  iu  a  few  minutes,  and  they  are  with  diHi- 
culty  preserved  in  the  metallic  state  long  enough  for  the  iuvestigatiou  of 
their  characteristic  properties.  ^M 

PoTAnnm. — When  hydrate  of  potossa,  slightly  moistened,  is  conneeted 
with  the  opposite  poles  of  a  galvanic  battery,  the  oxygen,  both  of  the  water 
and  the  potassa,  passes  over  to  the  positive  pole,  while  hydrogen  and  potas- 
■ium  appear  at  the  negative.    Potassium  is  solid  at  the  ordinary  tempera- 
ture of  the  atmosphere,  becomes  partially  fluid  at  50°,  and  completely  so  at 
160^.       In  colour  find  lustre  It  resembles  mercury,  but  differs  from  other 
Tnetals  in  being  lighter  than  water.      Its  powerful  affinity  for  oxygen  has 
already  becnspoken  of.  It  oxidizes  rapidly  in  the  air,  or  in  fluids  eontaining 
oxygen.  It  decomposes  water  the  instant  it  touches  it,  the  potassium  being ^h 
inflamed  and  burning  with  a  vivid  light  while  swimming  on  the  suHac«.'^| 
It  can  only  be  kept  from  oxidation  by  being  kept  inghiss  tubes  hermetically 
sealed,  or  by  being  immersed  in  liquids  which  do  not  contain  oxygen  ua 
one  of  their  elements.     Its  combining  proportvoTi.  \s  Aft.     Vc^Vas^^  ot  -^^ 
tassa,  the  oxide  of  potaasiom,  is  found  com\>«ic^m«Qiv3\<^«o^^'ctf!.^'^v^ 
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nearly  twenty  earthy  minerals,  among  others,  with  mioa  and  felspar. 
also  comhiiies  with  some  acl<ls.  Nitrate  of  potash,  or  saltpetre., 
already  been  spoken  of  as  a  mineral  product  under  the  head  of  Nitrogen. 

SoDitJH. — Sodium  was  discovered  hy  Sir  Humphry  Davy  shortly  after  th« 
discoTery  of  potassium.   It  hiLS  a  strong  metallic  lustrt*,  like  that  ofsilTcr, 
and  is  so  soft  at  the  common   tcmpenituru,   that  it   may  he   pressed  into 
leaves  with   tlic  fingers.       It  soon   oxidizes  wlien  exposed  to  the  air, 
though  loss  rapidly  than  potassium.       WhtMi  tlirnwn  into  water  it  swimt 
on  the   surface   with   a   violent,  hissing    noise,   and  is  rapidly  oxidiaed,^ 
hydrogen  being  erolved,  but  no  light  is  visible.      It  posscsst's  the  chap-^| 
racteristic  properties  of  other  metals,  in  l>eing  a  positive  electric.     Ita 
combining  proportion  is   2'1.      SikIu^   the   oxide  of  sodium^  is  found   in 
variable   proportions  in   about  twrlve  earthy  minerals,   but  in  none  that 
are  metallic.      It  combines  abundantly  with  several  acids.     The  borates, 
carbonates,  sulphates,  and  niuriatos  of  soda,  have  been  already  noticed^H 
under  the  heads  of  boron,  carbon,  bulphur,  and  chlorine.  ^H 

LiTHUJiiT. — A  new  alkali,  to  which  the  name  of  lithia  was  given,  was  dw- 
covered  in  the  year  \HIH^  by  a  f^wedisli  chemist,  in  analyzing  a  mineral 
called  petalite;  it  has  also  been  fouitd  in  spodumcne,audia  several  varictiea 
of  mica.      Lithia  was  decomposed  by  Sir  H.  Davy,  by  the  same  mea; 
which  had  effected  the  decomposition  of  potash  and  soda,  and  a  whi 
metal  resembling  sodium  was  obtained,  which  was  re-oxidized,  and  th 
converted  into  lithiji,  so  rapidly  that  it  could  not  be  collected.     Its  com- 
bining proportion  is  M>. 

Metallic  Bases  of  the  A  [.k aline  Earths. 


nu 


The  four  earths,  barytcs,  strontin,  lime,  and  magnesia,  possess  alkaline 
properties,  but  they  are  less  caustic  than  the  alkalies,  are  not  fusible, 
except  by  voll.'iic  electricity,  or  the  hydro-oxygen  blowpipe,  are  lest'' 
soluhtr  in  water  than  the  alkalies,  and  forn),  with  rarhonic  acid, 
insoluble  compounds.  These  eurcbs  arc  reduced  to  t!»e  nuvtidlic  state' 
with  much  greater  diflioulty  than  the  alkalies,  and  the  properties  ol 
their  bases  have  not  been  so  well  ascertained. 

Barium. — Sir  XL  Davy  obtained  this  metal  by  mixiug  carbonate  of  barytca 
in  a  piiste  with  water,  and  placing  a  globule  of  mercury  in  a  hollow  on 
its  surface,  and  then  bringing  it  in  contact  with  the  opposite  poles  of  a 
galvanic  battery.  The  barium  of  the  harytes  formed  an  amalgam  with 
the  mercury,  and  on  submitting  it  to  heat  in  close  vessels,  from  which 
the  air  was  excluded,  the  mercury  sublimed.  Barium  has  onlv  been 
obtained  in  small  quantities,  and  its  properties  have  tbcrefore  scarcely 
been  determined  with  precision.  It  is  of  a  dark-gray  colour,  with  less 
lustre  timn  cast-iron,  and  its  specific  gravity  is  greater  than  that  of; 
water.  It  attnu-ta  oxygen  rapidly  from  the  atmosphere,  and  >'ielda  a 
white  powder,  which  is  baryta.  Barium  effervesces  strongly  in  water, 
with  disengagement  of  hydrogen.     Its  combining  proportion  is  yo. 

Baryta  or  harytes*,  so  called  from  thi*  weight  of  its  compounds,  is 


•  ffapvwi — heavy. 
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ft  gray  powder  about  foxir  times  beaTier  than  water.  It  has  n  sharp 
alkaline  taste,  converts  vegetable  blues  to  green,  and  neutralizes  acids. 
All  the  soluble  salts  of  baryta  arc  poisonous.  Sulj)bute  of  baryta  is 
one    of    the    most    insolublu    bubbtaiices    with    wbicli    the   chemist    ia 

I  acquainted.  Duryta  is  by  no  means  a  very  abundant  earth.  Its  salts 
Ibommunicate  a  yellow-colour  to  Hame. 
|5tron*tii7M. — This  metal  was  discovered  by  Sir  H.  Davy,  by  a  process 
iimilar  to  that  employed  to  obtain  barium.  IJttlo  more  is  known  respecting 
it  that!  that  it  is  a  heavy  metal  resembling  barium,  and  that  it  is  converted 
into  strontia  by  contact  vnih  water  or  air.  Its  combining  proportion  is  44. 
Strontia,  like  the  other  earths,  is  white,  when  dry  and  pure,  and  resem- 
bles baryta  in  its  iutusibility  and  ulkuline  properties.  The  salts  of 
strontia,  when  dissolved  in  alcohol  and  inflamed,  tinge  the  Hauie  of  u 
blood-red.  Strontia  occurs  native  combined  with  carbonic  and  sulpliuric 
acids.  Its  name  is  derived  from  Strontian,  in  Scotland,  where  the 
carbonate  was  first  discovered. 

Jalcixtm. — The  existence  of  the  metallic  base  of  lime  was  proved  by  Sir 
H.  Davy,  by  the  means  before  described  as  employed  for  the  decomposition 
of  bar)ia  and  strontia.  It  is  whiter  than  barium,  and  is  converted  into 
lime  by  oxidation.     Its  other  properties   are   unknown.     Its  combining 

•proportion  is  estimated  at  20. 
Lime,  or  oxide  of  calcium,  has  never  been  found  pure  ;  when  pre- 
pared by  the  chemist  it  is  white  and  caustic,  and  changes  vegetable  blues 
to  green.     It  is  infusible,  except  by  the   hydro-oxygen  blowpipe,  or  by 
voltaic  electricity.     Wlien  a  stream  of  oxygen  gas  is  directed  upon  red- 

(liot  lime,  it  produces  a  light  too  intense  to  look  upon. 
Lime  is  a  most  important  and  abundant  earth.  It  is  prepared  in 
largo  quantities  by  exposing  the  carbonates  of  lime,  such  as  limestone, 
marble,  chalk,  calcareous  spar,  or  sea-shells,  to  a  red  heat,  when  the 
carbonic  acid  is  driven  off  and  lime  remains.  In  tbis  state  it  is  caustic, 
and  is  called  quick-Hmc.  When  moistened  with  water  it  falls  to  powder 
and  combines  with  the  water.      It  then   becomes  a  hydrate  of  lime, 

•commonly  called  staked  lime,  in  which  state  it  is  used  for  mortar. 
The  importance  and  utility  of  lime  and  its  compounds,  is  as  great 
BS  its  distribution  is  extensive.  Its  use  as  a  mauure,  a  cement,  and  for 
many  other  puq)0Se9  in  the  arts,  is  too  well  known  to  require  enuniera- 
tion.  Besides  the  carbonate,  lime  occurs  as  a  fluate,  borate,  and 
arseniate. 


»« 


AO.NEsiTM.^The  existence  of  this  metal  was  likewise  proved  by  Sir  H. 
Davy,  though  he  obtained  it  in  quantities  too  minute  for  ascertaining 
its  properties,  any  further  than  that  it  decomposes  water,  and  that  its 
oxide  is  magnesia.     Its  combining  proportion  is  12. 

Magnesia  is  a  white  powder,  and,  when  pure,  has  neither  taste  nor 

our.     It  is  of  the  specific  gravity  of  2*3,  and  very  infusible.     It  forms 
a  hydrate  vnih  water,  for  which,  however,  it  has  a  less  affinity  than  lime.   It 
is  sparingly  soluble  in  water.     The  solution  of   magnesia  is  inert  with 
respect  to  vegetable   blues,  but  when  pure  magnesia  is  laid.  qi\  VvavwE^t- 
j>aper,  it  causes  a  browu  sttun.     TUiji  u  a  (Vecvde^  y'^^jvA  "A  \v»  ^^*silxsii^.■^^ 
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and  it  poseesses   another  essential  alkaline   property,  <liat  of  fonning 
neutral  aalt«  with  acids. 

Mngnesia  is  found  in  nbont  thirty  minerals,  hut  they  are  not  »o 
abundant  as  in  tlie  compounds  of  lime  or  silica,  nor  docs  it  form  the 
prevailing  ingredient  in  any  of  them.  Minerals  containing  magne^A 
have  fretiueutly  u  soupy  feel.  It  la  found  in  combination  with  the 
caibonic,  sulphuric,  and  boracic  acids.  The  mineral  in  wiiioh  it  exists 
in  the  greatest  purity  is  the  hydrate,  called  also  native  magnesia. 


TUE    XON-ALKAXINE    EAnTUS. 

AxuMiNrM, — From  some  experiments  of  8ir  H.  Oary,  it  was  inferred 
the  earth  alumina  ia  a  metallic  oxide;  and  aluminum,  the  metal,  has  lately 
been  procure<l  in  a  jmre  state  by  Dr.  Wiililer.  It  is  a  gray  powder,  Tery 
similar  tu  that  of  platinum,  occurring,  generally,  in  small  scalesof  ameCaUic 
lustre,  U  requires  for  its  fusion,  a  higher  temperature  than  that  at 
which  cust-iron  melts.  When  heated  to  redness  in  the  open  air,  it  takes 
fire  and  burus  with  a  vivid  light;  aluminous  eitrth,  of  a  white  colour 
and  considerable  hardness,  being  the  result.  When  lieated  to  redn«sa 
in  a  vessel  of  pure  oxygen,  it  bums  with  intense  light  and  heat^  the 
resulting  alumina  is  partially  vitrified,  and  cfjuai  in  hardness  to  corundam^ 
an  aluminous  crystallized  mineral. 

M'ater,  at  common  temperatures,  <loes  not  oxidize  aluminum,  but 
oxidation  commences  when  the  water  is  heated  to  near  the  boiling-point; 
and  a  feeble  disengagement  of  hydrogen  takes  place.  Aluminum  is  not 
a  conductor  of  electricity  in  the  state  of  powder,  but  becomes  so  when 
fiised.  Tlic  earth  alumina,  in  its  pure  state,  has  neither  taste  nor  smell, 
is  t|uite  infusible,  and  insoluble  in  water,  for  which,  however,  it  has 
a  powerful  affinity,  forming  with  it  a  hydrate.  It  attracts  moisture  from 
the  atmosphere,  and  adheres  strongly  to  the  tongue.  When  once  com- 
bined with  water,  it  cannot  he  rendered  anhydrous,  except  by  a  white- 
hcat. 

Alumina  is  a  very  common  earth;  it  occurs  in  every  country,  and  m 
rocks  of  all  ages,  and  the  aluminous  rocks  arc  among  the  most  abundant 
in  every  formation.  It  is  an  important  ingredient  in  soils,  imparting  to 
them  tenacity  and  tiie  power  of  retaining  moisture.  Tliose  suils  ia 
tvhieh  it  forms  the  chief  ingredient,  arc  termed  stiff,  or  clayey,  and  are 
best  jidapted  to  the  growth  of  wheat. 

A\1ien  mixed  with  water,  hydrate  of  alumina  forms  a  soft  plastic 
mass,  easily  moulded  into  various  forms,  and  capable  of  being  hardened 
in  the  fire,  and  hence  its  utility  in  the  manufacture  of  pottery.  Although 
hydrate  of  alumina,  or  clay,  is  a  very  abundant  mineral  product,  yet  in 
»  state  of  purity  it  is  extremely  rare,  being  generally  contaminated  with 
silicji,  lime,  or  oxide  of  iron,  the  presence  of  whicli  latter  ingredient! 
causes  the  red  colour  of  most  kinds  of  clay  wlu'u  luirned.  Marl  is  a 
mixture  of  clay  with  calcareous  matter.  Hocks  in  which  alumina  pro* 
vails  may  be  recognised  by  the  earthy  smell  which  they  give  out  wheii 
breathed  upon.  This  is  called  the  argillaceous  odour,  though  it  does  not, 
belong  tu  alumina  in  a  state  of  purity.  Alumina  occurs  combined  with 
tho  hydro-fluohc  and  sulphuric  acids,  and  with  potash  and  soda.  Though. 
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ih^  most  common  fonin  of  nluminn  is  a  ruilf,  amorphous,  soft  dny*  it  like- 
wise ot'ctirs  rryslHllizwl.  Tliose  l>cnutiful  gems,  tlifi  ruby  and  the 
snjj)»hire,  ouusist  atmust  tcIioHy  of  nluminn,  rui<l  rival  (lie  diamotid  in 
harJu<?!is  aiul  in  value.  Tliis  earth  likewise  nmounts  to  8(5  per  cent  in 
corundum  or  emery,  which  is  so  hard  as  to  \w  employed  in  polishing 
steel,  nnd  in  mitting  and  poliHliiiig  gcuis.  The  name  of  aluminii  ia 
dented  from  alutan,  of  which  it  is  the  base.  ■ 

SiucFM, — The  metallic  hjise  of  the  earth  silica  waa  ohtained  by  Sir  H. 
Davy,  by  bringing  the  rapour  of  potassium  in  contact  with  pure  silica 
heated  to  whiteness,  when  a  compound  of  silica  and  potasw*  Wfis  formed, 
through  which  the  base,  silicum,  was  diffused  in  black  particles  like  plum- 
bag'>.  Nevertheless,  much  doubt  exif^tod  whether  it  was  a  metal,  and  some 
chemists  classed  it  among  the  non-nietallie  bodies,  under  the  name  of 
silicon.  Tlie  recent  researches  of  Berzclius  appear  nearly  decisive  of  this 
point.  He  first  obtained  the  base,  silica,  in  n  state  of  purity,  and  found 
it  a  solid,  of  u  dark  nut-brown  colour,  without  the  least  metallic  lustre; 
and  it  wanted  another  characteristic  of  a  metal,  that  of  beiug  a  conductor 
of  electricity.     Its  combining  proportion  is  H. 

•Silica  is  the  most  abundant  of  the  earths.  In  its  pure  state  silica  ia 
a  light  white  powder,  without  taste  or  odour,  and  feels  rough  and  dry 
when  rubbed  between  the  fingers.  It  is  infusible,  except  by  the  oxy-hydro- 
gen  blowpipe,  to  which,  however,  it  yields  more  readily  than  either  lime 
or  magnesia.  Silica  is  quite  insoluble  in  water,  which,  however,  dis- 
solves it  in  large  tjuantitics  iu  its  nascent  state.  In  order  that  silica 
should  be  held  in  sf»lution  in  springs,  it  appears  necessary  that  the  water 
should  be  at  a  high  tempiiraturc.  The  most  celebrated  hot  siliceous 
springs  are  those  of  St.  Michael,  one  of  the  Azores,  and  of  the 
Ocysers  in  Iceland,  from  each  of  which  is  deposited  a  siliceous  incrusta- 
tion called  sinter,  analogous  to  the  calcareous  tufa  which  we  hare  before 
f  described  as  resulting  from  waters  containing  carbonate  of  lime. 
Silica  appears  to  possess  the  properties  of  an  aciil  ralher  than  an  alkali. 
No  acid  acts  upon  it  except  the  hydro-fluoric,  but  it  is  dissolred  by 
solutions  of  the  fixed  alkalies,  and  combines  with  many  of  the  metallic 
oxides,  ^>omc  chemists,  tJierefore,  among  whom  is  Berzelius,  denominate 
silicu  siiicic  itcidf  and  its  compounds  with  alkaline  and  earthy  bases  and 
oxides^  nilicalex.  The  compound  earthy  minerals  containing  silica,  are 
in  this  view  native  silicates.  ■ 

When  bilex,  or  pure  sand,  is  fused  with  carbonate  of  soda  or  potassa,  ■ 
carbonic  acid  is  expelle<I,  nnd  a  silicate  of  the  ucid  produced  ;  the  nature 
of  which  varies  according  to  the  proportions  of  alkidi  employed.  If  the 
compound  consist  of  one  part  of  silica  nnd  three  parts  of  alkali,  a 
vitreous  moss  will  Ijc  formed,  soluble  in  water;  but  on  reversing  the 
proportions,  a  brittle  Inmsparcnt  compound  is  formed,  not  solablo  in 
water,  nor  in  any  iicid  except  the  hydro- Hu(»ric.  This  is  glass.  Every 
kind  of  glass  is  composed  of  silica  and  an  alkali,  and  (he  quality  of  it 
depends  on  the  purity  or  impurity  of  the  materials  used.  Silica  is  a 
component  of  two-thinia  of  the  earthy  minefali,  whose  composition  is 
known.  As  quartz-rock,  it  forms  whole  inountain-tuujswi*.  Vv  *V4  NJ^vc- 
priucipttl  ingredient  of  sandstones.     Rock.-cr|«l«X,  <:«SLCt^oa^-»^'«i'^-^  ^sA. 
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jMper,  ooasist  almost  wholly  of  it,  and  silica  of  sufficieiit  ptiritr  for  roost 
purpoecs  may  be  procured  by  heatiug  rock-<rry8tai,  throwing  it  when  red- 
hot  into  water,  and  tlirn  roduoing  it  to  jiowder.  Tlie  noinc  of  silica  i» 
derived  from  xiifj^,  the  liatin   for  flint. 

The  remaining  earths,  yttrin,  glucina^  and  zircouia,  occur  too  rarely, 
and  arc  contiequeDtly  too  little  known,  to  require  or  admit  of  much 
description.  Tliey  are  supposeil  from  analogy  to  have  metallic  base^ 
like  the  other  earths,  but  they  Iuitc  never  been  decomposed. 

Yttrium  i$  the  fiup{»o»ed  base  of  the  earth  yttria,  which  was 
discovercil  as  a  component  of  a  minernl  called  gadinolite,  foimd 
near  Ytterby,  in  Sweden,  whence  the  name  of  yttria.  Sir  H,  Uxrj 
demonstrated  that  oxygen  entered  into  the  composition  of  3rttTia, 
by  bringing  it  when  ignited  into  contact  with  pota-wium,  when  the 
oxygt-n  of  the  yttrium  united  witli  the  potassium  and  formed  potassa, 
and  dark  metallic  particles  were  diifused  through  the  alkali.  It  is  found 
only  in  one  or  two  rare  minerals  besides  the  gadinolite.  Its  combining 
proportion  is  estimated  nt  ^t\. 

(jiluciua  derives  its  name  from  the  Greek  word  yXvKvs^  sfpeet^  from 
the  sweet  taste  of  its  salts.  When  pure,  it  is  a  white  powder  without 
taste  or  odour,  soft,  and  c^uite  insoUilile  in  water.  The  metallic  nature 
of  its  base  hu8  heen  infem-d  on  the  same  grounds  as  that  of  yttria,  and 
its  combining  propurtirtn  bus  been  estimated  at  36.  Qlucina  occurs  only 
in  small  quantities,  cumbined  with  ottier  elements  in  the  minerali 
euclase,  beryl,  emerald,  gadinolite,  and  topaz. 

Zirconia  is  an  earth  discovered  in  the  zircon  of  C'eylou,  and  the 
hyacinth  of  Kxpailly,  in  France,  as  a  white  powder  (when  pure)  re- 
sembling alumina  in  itK  appearance,  and  without  either  taste  or  odour. 
Its  specitic  gravity  is  4'3.  Like  the  other  earths,  it  is  iufusihlo  by 
ordinary  means.  The  experiments  of  Sir  H.  Dary  led  to  a  presumption 
that  its  base  was  of  a  metnllic  nature,  and  Ilerzelius  ha^  since  procured 
it  in  an  insulated  state,  in  the  furm  of  black  powder.  Its  lUetuUic 
nature  is  very  doubtful  ;  it  may  be  pFe»»cd  out  into  shining  scales,  but 
has  not  been  procured  in  a  state  capable  of  conducting  electricity-  lu 
combining  proportion  appears  to  he  4t>. 

The  substance  called  thorina^  wliicU  Berzelius  supposed  to  be  a 
distinct  earth,  he  has  since  found  to  be  a  phosphate  of  yttria. 

Tlie  twenty-nine  metals  which  close  the  list  of  simple  bodies,  are  to 
he  considered  rather  as  accidents  of  roi-ks  than  as  their  essential  ingre- 
dients. For  this  reason,  although  they  are  a  most  useful,  important, 
and  interesting  class  of  substances,  we  shall  not  enter  into  a  description 
of  tbem  now,  reserving  what  we  have  to  say  on  that  subject  till  we 
treat  of  metallic  vcius.  When  it  is  said  that  they  are  not  essential 
ingredients  of  rocks,  an  exception  must  be  made  with  respect  to  iron, 
the  oxide  of  which  is  of  almost  universal  distribution,  there  being 
scarcely  a  mineral  in  which  it  is  not  found  iu  small  quantities.  With 
respect  to  the  relative  abundance  of  the  earths,  silica  is  the  most  com- 
mon, alumina  the  next  so.  TJme  occurs  among  the  earlier  rocks,  but 
is  most  abundant  in  the  stratihed  secondary  series,  and  with  the  in- 
crease of  lime  a  corresponding  increase  appears  to  have  taken  place 
in  the  number  of  testaceoiu  molluacs. 
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^^f  Gasbs. — Hydrogen.  I 

"\Vk  paid  no  particular  attention  to  the  quantity  of  our  matmals  when 
ilecuuiposing  water  hy  zinc  or  fxtfttsxium  ,■  and  aUhou^h  I  lun  a>v;ire  that 
no  groat  accuracy  of  result  <:an  be  ohtaiiu-d  hy  tin-  juvcniU'  -ftuilent,  even 
if  he  works  hy  weight  and  measure,  yet  I  think  it  may  be  as  well,  at 
the  outset  of  this  essay,  to  show  how  the  theory  of  definite  proportions 
is  illufetnited  by  the  decomposition  of  water,  in  the  two  instances  alluded 
to,  at  page  300  of  tliis  volume. 

Ill  order  to  render  the  matter  as  simple  as  possible,  I  will  first  of  all 
suppose  that  singie  proportionals^  or  single  equivalents  of  the  acting 
bodies  are  concerned,  ;uid  these  will  be,  water  =  1),  zinc  =  32,  sulphuric 
ucid  :=  40.  Remember^  that  1  am  now  exclusively  speaking  of  weights, 
^ow  water  consists, of  1  /lydrogrn  -f-  8  oxifgen  =  W  ;  zinc  is  an  <*lemcnt- 
ary  body,  a  nietal.  It  has  been  already  shown  that  mt'tals  are  capable 
of  combining  with  oxygen,  or  of  becoming  oxidized^  aud  supposing  that 
I  wish  to  convert  32  of  zinc  into  an  aride^  I  find  that  tt  of  oxygen  are 
requisite  to  produce  such  result,  uud  to  furnish  40  oi  oaide  of' zinc^  which 
of  course  is  =r  32  +  0. 

If  I  put  32  of  zinc  to  0  of  water,  no  action  or  oxidizeraent  ensues ; 
although  the  water  contains  8  of  oxygen,  which  is  the  exact  quantity 
that  the  xiuc  has  an  affinity  for  under  other  circumstances,  but  here  it 
cannot  expel  the  1  of  hydrogen,  from  its  combination  ivitli  the  0  of 
oxygen ;  but  if  I  now  add  4<>  of  sulphuric  acid,  a  singular  and  most 
remarkable  play  of  atfinities  is  instantly  induced  ;  the  1  of  hydrogen  is 
expelled  from  combination  with  the  It  of  oxygen,  which  unites  with  the 
32  of  zinc,  forming  4t>  of  oxide  of  zinc,  and  this  is  attracted  by  the  40 
of  sulphuric  rtcid,  pro<lucing  80  of  sulphate  of  zinc. 

The  sulphuric  acid  undergoes  no  decomposition ^  and  its  use  in  the 
experiment  is  to  combine  with  the  oxide  of  zinc,  as  fast  as  it  is  formed 
at  the  cxpence  of  the  oxygen  of  the  water.  Now  then,  with  regard  to 
the  drcomposition  of  wat('r  by  potaiwium,  in  this  instance  the  acting 
bodies  are,  water  =  0,  poliissium  =  40.  In  order  to  oxidize  4t>  of 
potassium,  8  of  oxygen  are  required  to  furnish  48  of  oxide  of  jiolassium 
or  potjissa,  which  of  course  is  r^  40  +  8 ;  here,  as  in  tin'  former  instance, 
the  water  coi»taiiis  the  ncccssaiy  8  of  oxygen,  but  no  acid  is  required  to 
promote  the  action  of  decomposition,  for  potassium  has  a  most  intense 
affinity  for  oxygen,  so  that  the  instant  the  globule  of  metal  touches  water, 
the  1  of  hydrogen  is  expelled,  and  the  8  of  oxygen  combine  with  the  40 
of  potJLSsium,  producing  48  of  oxide  of  poiassium  or  jwiassa. 

Such,  thru,   is    the   theory    of    these   two     processes  for    evolving 
hydrogen   by  the  decomposition  of  water,  and   such  are  the   proportions 
of  the  acting  bodies   capable   of  entering  into  combination  without  any 
excess  or  deficiency.     But  in  tlie  ordinary  process  *iV*  v;\isVi\\v^\\N\xtvsyt.\». 
for  the  pur|>ose  of  uxperiment,  there  is  '.d\\-dy&  a.  ^xc"oX  c-s.*:t**  ^"^  v*mA*x 
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prosfiil^  which  is  requisite  for  two  reasons,  nnmoly  to  dilute  tho  sulphurici 
acid,  uiid  thus  modify  its  inteiiBC  iiihiiity,  and  also  to  dissolve  tho  sulphate] 
of  zinc.  J^nlphurio  acid  also,  in  its  most  couceiitratcd  state,  always  ron-j 
laiiis  waUr,  Imt  this  is  thrown  off  whon  it  unites  to  the  oxide  of  zincJ 
The  term,  "  throwing-off  water,"  is  u  lahomtory  term,  and  in  oomTuoid 
use  amongst  chemists.  Vou  myst  not,  however,  imagine  that  you  caaj 
actually  see  this  taking  jdace, — far  from  it ;  for  the  fact  of  the  ncidJ 
ilirowing-off  its  water,  ciin  only  be  ascertained  by  very  delicate  exJ 
perimcnts.  J 

In  deeomposing  water  hy  potaasium,  there  ia  alwayfl  great  excess  06 
water  present,  and  in  thi5  excess  the  ovide  of  potassium  dissolves,  funush-l 
ing  you  with  an  alkaline  t>ulution  of  potQssa.  J 

Tlie  inip»»rtant  part  then  to  be  romemhered,  is  hriofly  this  >— whcil^ 
ever  you  take  IH2  parts  of  zinc,  and  40  parts  of  sulphuric  acid,  (and  in 
matters  not,  whether  grains,  ounces,  pounds,  hundreds,  or   lonn,)    nnd^ 
cause  these  to  act  on  witter,  in  any  quantity  above  u  single  proporlionaJ, 
say  three  proportionals  =  27.  you   may  be  sure  that  one  proportioi 
^  9  is  dceomjioijed,    its   hydrogen  expelled,   in   the   free  gaseous  form| 
nnd  its  oxygen  united  to  tlie  zinc,  forming  40  oxide  of  zinc,  and   this 
the  40  of  sulphuric  acid,  forming  HO  of  sulphate  of  zinc,  which  dis;*oli 
in  th(!  renniinder  of  the  imdecomposed  water,  and  nniy  be  obtained  in 
the  crystalline  state,  after  the  maimer  already  directed.  ^^ 

It  is  in  coDscquencc  of  oxygen  thus  combining  with  (he  metal^l 
employed  for  decomposing  water,  that  you  never,  by  any  chance,  c&a 
collect  it  in  its  gaseuUK  state  ;  hydrogen  is  the  only  gaseous  result ;  hut 
by  the  agency  of  voltaic  electricity,  we  can  effect  tlic  decomposition  of 
T\'ater  in  amost beautiful  and  satisfactory  manner,and  exhibit  the  evolution 
of  both  of  its  elementary  gases.  The  manipulations  requisite  to  e&si 
tlie  success  of  this  esj>eriment  are  now  to  be  descrilnrd. 

Very  little  progress  can  be  made  in  practiced  chemistry  unless  yfti 
possess  a  considerable  share  of  mechanical  t^kill  ;  1   do  not  mean  the 
iined  mechanieid  skill  of  a  mathematical  instrument  maker,  an  optieiai 
or  a  watchmaker ;  but  a  good    sound   knowledge  of  the   first  prineiph 
of  mechanical  science,   and  the  dexterous   use  of  a   small   set  of  tooh 
comprising  a  saw  or  two,  a  plane,  chisels,  hammer,  A:c.     Thus  lurnislief 
you  can  immediately  make  your  apparatus,  and  submit  it  to  the  test 
experiment,  mthout  being  at  the  trouble  of  drawing  out  a  plan,  th< 
cxphiiniiig  it  all  to    a   workman,  and  perhaps  waiting  day   after  day 
bis  tardy  execution  of  your  orders.       Much  valuable   time  and  mm 
ex]ien.?e  are  saved,  hy  the  chemist  becoming,  as  far  as  possible,  his  01 
mcchuuic. 

The  voltaic  batter)'  is  required  for  the  deeoraposition  of  water;  yoi 
can  purchase  it  ready-made  if  you  please ;  but  you  can  very  easily  nn 
one,  which,  although  perhaps  not  quite  so  neat  and  sho>vy,  will  answer 
your  puqioses,      1  will  therefore  instruct  you  how  to  set  about  the  matterj 
for  the  ai»paraiU8  will  be  found  very  useftil  in  a  variety  of  experiment 
which  I  shall  liave  to  bring  before  you  at  a  future  period  of  our  "  O01 
of  t'liemistry." 

Take  a  piece  of  half-inch  mahogany  board,  about  *2  feet  long  nni 
S  inches  whh*,  plauo  it  up  smooth  on  both  sides,  and  then  at  interval 
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of  three  quarters  of  an  inch  apart  make  grooves  riglit  ncrosa  it;  these 
grooves  may  be  un  eiglitli  of  au  iucli  wide  unU  deep. 


This  being  done,  cut  the  board  in  half,  longthui^*,  in  the  diroction  of 
the  dotted  line  from  a  to  n,  and  pluno  tip  both  edges ;  then  take  another 
piece  of  inuliof^ny  of  the  sanie  thickness  antl  h»ngth,  but  only  three 
inches  Avidc;  smooth  thi^  up;  it  ib  to  form  (he  bottom  of  the  voltaic 
troujjfh,  and  the  other  pieces  arc  to  furm  the  sU\vh  ;  these  are  now  to  be 
firmly  nailed  or  screwed  on  to  the  bottom,  so  that  llic  grooves  face  each 
other,  and  the  space  ** in  the  clear"  insidi!  must  be  two  inches.  Thin 
pieces  at'  maliogany  must  now  be  prepared,  so  as  to  slide  into  the  grooves, 
and  form  a  number  of  distinct  cells;  these  partitions  must  reach  from 
the  top  to  the  bottom  of  the  trongl),  and  when  you  Imve  fitted  them  all, 
number  each,  in  its  place,  wirh  a  pencil,  and  then  remove  them  all, 
^Lcxcepting  one  at  each  end. 

^B         The  trough   has  now  to  be  cemented,  and  the  cemeut  required  is 
^Bnade  of  three  parts  of  rosin,  and  one  part  of  bt^es'  wax,  and  sufficient 
^BV^enetian  red  to  give  it  a  good  colour  and  consistence. 
^B        The  rosin  must  be  melted  in  an  iron  ladle,  over  a  slow  fire ;  the 
^^wax   is   then  to   be  added,  and   lastly  tlie    Venetian  red,  which    you 
shoultl    jaeviously   dry,   in   a  shovel   over   the  fire,  just  us   I   formerly 
^^directed  for  the  oxide  of  mangaiietie,  at  p.  18-1,  vol.  ii.     This  precaution  of 
^Klrying    is     necessary,     because     it    is    lui     earthy    colour,     contuiniug 
a    great    deal    of   water;    melted   rosin  has   a 'very  higli    temperature, 
and  if  the  damp  colour  were  thrown  into  it,  tlie   water  would  be  con- 
verted into  steam,  and  the  contents  of  the  ladle  would  boil   over,  and 
very  likely  produce  a  dangerous  accident.      With   dry  Venetian  red  no 
accident  can  happen ;  it  must   not  all   be  thro^vn  in  at  once,  but  a  little 
at  a  time,  and   keep  stirring  the  while  with  a  flat  piece   of  wood.     The 
use  of  addiii;;r  (his  or  any  other  earthy  colour  to  the  rosin  and  wax,  is 
to  give  a  firm  consistence  to  the  cement   when  cold.     Just  the  same  sort 
of  thing,  only   much   coarser,   is  done  to  fix   the  shanks   of  knives   and 
forks  into  their  liaudles  ;  the  cement  commonly  employed  is  melted  rosin 

rd  brick-dust,  the  latter  giving  strengtli  ti>  the  former. 
The  colour  being  properly  stirred  in,  and  the  ci^nicnt  very  hot,  by 
means  of  a  Htiek  dipped  into  it,  apply  some  to  the  two  end  partitions  of 
the  trough,  so  as  to  make  them  fit  their  grooves  pei-fectly  water-tight. 
And  now,  having  done  tlds,  pour  some  very  hot  cement  into  (be  trough, 
to  the  depth  of  about  half  an  inch  ;  then  quickly  slide  all  the  partitions 
into  their  respective  grooves,  and  before  the  cement  has  time  to  chill, 
hold  the  trough  at  each  end,  and  incline  it  from  you  so  that  the  cement 
may  flow  up  to  the  top  of  the  side  furthest  from  you,  and  then  quickly  in- 
cline it  in  the  opposite  direction,  so  that  the  side  nearest  to  you  may  also 
become  rcraented.  If  the  cement  should  happen  to  chill  before  you  can 
efleet  this,  you  must  take  a  hot,  thick,  iron  wire,  and  a^^lv\wsj^  v\.  Vts '^cvt 
^H^'K  cause  it  to  run  against  the  partiuona  v\nA.\VcvT  ^q^n^s.   Yix'Ax  t<i?\A»»sX 
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be  treated  so ;  for  the  object  is  to  make  them  all  water-tight.     It  is  as 
well  also  to  cover  the  partitions  thcmselvea  witli  a  thin  layer  of  cement, 
and   this  can   be   done  by  a  tlat  piece  of  Iieatcd  iron,  to  melt  cement  ou 
theuK  something  after  the   same   manner   in  vthieh  u  drug^ast  spreads  a 
plaistor  with  a  hot  spatula.    In  order  to  prove  your  sucocss  in  this  r>pora(ion 
of  rementing,  you  may  tesf  the  tightm*ss  of  each  cell,  by  tilling  each  sepa- 
rately with  Avater  ;  if  it  i>ozes  through,  mark  the  place,  empty  out  the  water, 
wipe  \i  dry  with  a  cloth,  and  melt  some  cement  over  the  leak  ;  ami  u)l  leaks 
being  stopped,  the  trough  of  the  battery  is  completed.     Now  then  for  thai 
Iwittery  itself ;  and  the  materials  for  forming  it  are  ?i/K!  and  copper.     Yotti 
require  these  metnls  in  sliet-tK,  and  there  is  nodifficuliy  in  prucuring  tbemj 
in  this  state.     It  is  as  \w\\  to  get  a  tolerably  stout  ^hoet  of  zinc,  about  the 
sixttonth  of  an  inch  thirk,  but  very  thin   sheet   copper  will   suthcc.      la 
the  iirst  place,  ascertain  what  space  you  have  *'  in  the  clear"  in  the  cells, 
it  is  proliably  not  two  inches,  but  somewhat  less,  on  account  of  the  cement  ^ 
taking  up  some  room  ;  cut  a  bit  of  stiff  card  so  that   it  will  slip  easily  H 
into  each  cell  in  the  direction  of  tlic  partitions,  and  cut  it  off,  at  the  top  of 
the  partitions;  tins  Hillgiveytm  apiittem  by  which  you  can  cut  your  zinc 
and  eopjKT  plates.      Yuu  wiJl  require  thirty  zinc  plates;  therefore  mark 
out  the  proper  number  on  the  sheet  of  zinc  exactly  the  size  of  the  card 
pattern  and  with  a  large  pair  of  strnng  scissors,   or  shears,  cut   them 
out ;  they  will  curl  a  good  deal  in  doing  this,  iiud   therefore,  after  they  ^ 
are  cut,  you  must  flatten  them  with  a  hammer,  on  a  smooth  stone  orfl 
nnvil.     ^Iark  out  a  similar  set»  on  the  copper  plate,  but  with  the  adtlition^ 
of  a  small  tungue  to  each,  abuut  lialfan  ineli  wide^  itud  nil  indi  long,  like 
the  annexed  tigure  (1),  and  Hatteu  these  out  if  neeessiiiry.   Now  bend  the 
tongue  of  each,  as  in  iig.  2,  and  get  a  tinman  to  iiuldcr  the  end  of  each 
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to  a  zinc  plate,  thus,  (fig.  3),  so  that  (he  compound  plales  will  exactly 
drop  over  the  p;u-Liliuus  of  the  cells  of  the  trough,  after  the  manner 
represented  in  this  section,  wliieli  is  intended  to 
rejiresent  a  few  cells  of  the  trough  ;  the  broudevt 
lines  representing  the  wooden  partition,  the  next 
broadest,  the    zinc,  and   the   narrowest,    the   copper 

plates;  thryareto hangoverthepartiti*  1)13  witliout touch- 
ing each  other.    Vou  must  get  thi^  soldt-ringdone  by  a  tinnmn.  far  it  is  au 
art  not  very  e-asily  aequired,  especially  where  zinc  is  eoncrmed,  iur  it  spoiU;^ 
the  pTojK-r  flowing  of  the  solder,  luid  even  the  tinman  will  tell  you  it  is  ^H 
very  "'difficult  jol» :''    but  it  can  be  done,  and  be  sure  that  "the  plates  " 
are  really  soldered,  and  not   merely  stuck  together  with  the  melted  rosin 
used  in  the  operation,  which  is  sometimes  the  case.      Perfect  meialli 
coHltut  is  essential  to  thf  success  of  your  appfimtus. 

M'ell  tlien,  all  this  l.cUig  atfrnded  to,  luid  each  compound  plate  fittei 
to  a  CfJlf  hi/  a  slip  of  dry  nKiin»guny,  about  half  an  inch  square,  and  tw< 
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tfeot  long,  over  the  plates,  so  as  to  resf  on  the  tongue  of  each,  nndlhen 

with  some  fine  p,'ioktl»rearl,  well  waxed,  biml  each _^. 

itornpound  plate  hy  its  tongue,  to  the  slip  of  wood, 

thus  ; — observing  that  all  the  zinc  plates  follow  tlio 

Aamo  oriliT,  either  to  the  right  or  to  the  U*ft  hand. 

Now   the  object    in   thus  fastening  the   plulcii  (o 

the  slip  of  wood  is,  that  they  may  he  all  lifted  out  of  the  cells,  or  dropped 

into   them,   simultaneously ;  :md  having  effected   (his  arrangement,   the 

voltaic  battery  is  oomplett* ;    and  by  its   agency,   you   will    be   able  to 

decompose  water,  in  tlie  follnwing  simple  a]>paratus  : — 

Take  a  very  small   wiiieghisb,  in   fact  a  toy  wine-glaas,  tJiat   will 
hold   about   a   (able-sjjoonful   o(  water,  and  drill    («o  holes  in  its  sides, 
exactly  opposite  each  other.     This  may  he  very  easily  done,  by  means  of 
a  four-sided,  sharp-pointed,  Btcel   tool,  called  a '*  rimer,"  something  like 
«  hrad-awl,  but  of  liarder  steel ;  you  can  obtain  it  at  any 
ol-raaker's,     Suppose  this  figure  to  represent  the  minia- 
ture wine-glass  :^  you  have  to  drill   holns  throu;^h    it  at  A 
and   II.      AVet   the  glass  at  these   spots  with  turpentine, 
common  spirits  of  turpentine,   and  then  press   tlie   sharp 
point   of  the  '^rimer"  strongly  against  it,  and  work   tho 
"riraer"  round  uml  round,  just  as  if  you  were  boring  a  hole  through 
a   piece  of  wood,  and   you  will    find   that  you  thus  bore  a  hole  tlirough 
glass  with   nearly  c(|ual    facility        A   large   hole   is   not   recjuired,    hut 
inly  one  of  about  the  tMUh  of  an  inch. 

iluving  perforated  the  glass,  it  must  be  wuslied  \v\i\i  soap  and 
vater,  or  a  little  srdutioii  of  potiissa,  to  remove  the  turpentine,  and  after- 
wards wiped  dry.  Into  eaeli  of  those  holes  a  piece  of 
thick  platinum  wire  must  be  inserted,  ami  linnly  cemunlcd 
outside,  witli  tho  wmie  cement  already  spoken  of,  so  as 
to  appear  like  the  annexed  figure  ;  ami  then  the  glass  is  to 
be  hllcd  with  water,  containing  tcu  or  twelve  drops  of 
strong  sulphuric  acid. 

This   water  you   have  to  decompose   by  electricity,   and    the    only 

reason  why  the  small  portion   of  suljihuric  acid  is  added  is,  to  render  the 

water  a  better  conductor  of  electricity,  it   has   no  other  intluence  ;  and 

iliercfore   yon   may  regard  the  result  of  the  experiment  exactly  as  if  it 

IIS  performed  witli  pun'  water, — but  of  this  presently. 

The  source  of  eb-rtrieity  in  (he  voltaic  battery  is  chemical  action, 
and  to  bring  this  into  flay,  the  battery  has  to  he  charged.  Ascertftiu 
how  much  water  the  trough  of  tlie  battery  will  hold,  empty  tliis  into  ii 
hiisin,  and  add  to  it  some  sul[iliuric  and  nitric  acids,  so  that  it  produce*  a 
slight  efi'ervcseence  on  a  bit  of  siitic;  then  jumr  this  weak  acid  into  the  cells 
of  the  trough,  until  they  are  m^arlj  filled,  wiy  witldn  a  quarter  of  an  incU 
— but,  at  all  events,  not  so  full  as  to  cause  the  liquid  to  overflow  frotq 
one  to  the  other  whiMn  the  plates  are  immersed  ;  remember  this, — andy'iu 
can  easily  Hscertain  it  beforehand,  by  putting  in  the  plates  first,  and  then 
pouring  in  water  until  it  rises  within  a  (juarttr  of  un  inch  of  the  top 
of  each  cell. 

The  trough  being  clnurged  with   the  weak  acid^  t^\t(i  Vwci  >j\«i^*!is  "A 
in  copper  bell- wire,  each  about  lb  mc\xtft\oTig,«v\v\Tjc^'t^:NViVtv^^«wt^. 
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with  cin(^ry  or  g1(uii-pn|>cr ;  and  put  the  end  of  one  into  the  kst  coll  of  ^ 
tho  trough  on  your  right,  and  thni  of  tlio  other  into  the  Irft,  and  now  H 
]dare  in  the  pkitcs  of  jtinc  imd  copper.  You  iiml  chrmiral  action  " 
instantly  taking  jihice  hetween  the  iicid  and  tlie  zinc,  and  this  rhruiical 
action  you  hare  to  avail  your^idf  of  for  dccompowng  the  walor,  hy  the 
elc<rtricity  which  is  at  the  same  time  dovcloped.  Connect  the  other  cn(U  i 
of  the  copper  wires  with  the  platinum  wir^s  of  the  decon]po.sing  upp»-  fl 
ratus,  and  you  will  instantly  find  myriads  of  cmtdl  huhhles  of  gas  issuing  ™ 
from  cadi.  These  are  ri'spectivcly  htf^ro^eii  and  oxtfgcity  the  two  con- 
stituent g;us<^ous  elements  of  water. 

Electricity,  then,  has  the  singular  power  of  overcoming  the  mutual 
afliuity  of  hodiusi  for  here,  when  it  passes  tlirough  water,  the  rloments 
become  repxilsive  of  each  other,  and  are  each  liheraled  in  the  gitscous 
form. 

Oxygen  here  makes  its  cRcnpe  at  the  end  of  the  platinum  wire,  con- 
nected with  the  ziuv  end  of  the  Imttery,  and  it  n  evolved  hecausc  platinum 
has  no  aiKnity  for  it ;  hut  suhsdtute  for  platinum  any  other  metal  save 
gold,  and  yuu  will  find  no  evolution  of  gnscous  oxygen  ;  hut  as  fast  as  it 
is  liberated,  it  will  coml»ino,  and  produce  an  oxide  of  thp  metal. 

Tlie  end  of  the  hallcry  at  which  the  evolution   of  the  o.n/gffi  tnkeft 
plac<»  is  called   tlie  anndr^  and   that   at  whieli  the  evolution  of  fn/Ht'ogrn 
takes  place,  the  vaihodv.     In  electro-chemical  longunge,  therefore,  oxygen  j 
is  called  an  attion^  hydrogen  a  rathion. 

You  ma)',  pcrlmps,  say,  it  is  all  very  true  thnt  gaseous  matttrr  19 
escaping  from  these  t«o  point?,  which  you  are  pleased  to  call  artodf  and 
cathuth ;  but  what  evidence  is  tlure  to  prove  that  such  matter  is 
oxygen  and  hydrogen?  There  is  nl)undanci'.  Take  two  smiill  glass 
tubes,  about  a  quarter  of  an  inch  in  the  bore,  six  inches  long,  nndcloncil 
at  one  end,  which  may  he  very  efisily  done  by  holding  the  ends  in  the 
flame  of  n  spirit-lamp  until  the  glns^  softens,  and  then 
twisting  or  sealing  it  together  ;  and  when  these  are  cool  fill 
them  with  water,  nnd  invert  them  into  the  wine-glass  over 
the  platinum  wires,  just  as  you  would  invert  a  lai^er  tube, 
or  jur.  In  the  ])neumatic  trough,  so  as  to  make  an  arrange- 
ment like  this ;  and  novr  upon  making  the  connexion 
■with  the  battery,  the  gases  will  lie  collected  in  the 
tubes. 
Try  the  ;;as  at  the  ftiiodr  with  the  red-hot  cinder  of  a  bit  of  vroo<I 
or  paper,  it  will  be  rekindled,  proving  tlie  presence  o{'o,rf'gen  ;  try  the  goa 
at  the  cnthtfde  with  a  lighted  slip  of  wood  or  paper,  and  it  will  infiarae,  A 
proving  the  presence  of  fii/drogcti.  V 

Arrange  the  decomposing  apparatus  bb  before,  and  again  make  the 
connexion  with  the  batter)*.  AVateh  the  evolution  of  the  gnses  from  the 
nnode  and  radiodr^  and  you  will  fiiid  that  oue  volume  of  oxtfgen  gajfj 
nnd  two  volumes  of  hifdfogengns^  are  respectively  collected  in  the  tuhcft 
inverted  over  the  ano<lr  and  cathode.  Or  if  you  pleiifie  to  call  the 
volume  of  liydrogen  =  1,  that  of  the  oxygen  will  he  =  '5,  or  J. 

Tlie  relative  specific  gravities,  or  weights,  of  equal  volumes  of  hifdrt^ 
gen  and  oxi/gen,  ore  as  1  to  10,  they  do  not  combine  volume  for  volume, 
hutJn  the  proportion  of  a  volume  to  half  a  volume  ;  or,  if  we  reduce 
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tins  to  weights,  wo  find  Ihnt  tho   comlthiinw  wpigUts  nre  1  hydiugpn 

+  R  osvgen  =  I*  wnter. 

nic    anncxcH    din^ram     mny,    pcrlmps,    etill 

furtli*»r  illustrate  tliis  important   nuittcr.     v,  rppro- 

scntiit^  one   voUtmf  of   hifdrogctiy  vf\\n\\  in  wriijlit  in 
I       1.  and  fi  Ji  /in(fi^>iuvic  oi'  ortfiren,  equal  in  weight  to 
^■8;  and  the«te  nrc*  the  proportion*  in  whicli  the  two 
^Kgiiso^  inrarinMy  ooinlnno  to  protluce  0  of  water,  or,  slrictlj'  ohemically 
^BftpGuking,  protuxith  nf  hifdrtivtfn, 

Tliosp,  aud  tlie  fxporimontft  already  dtMailrd,  will   be  sufficient  for 
,       the  present  to  illuRtrate  the  important  fart  of  the  composition  of  water. 

>I  should,  however,  stnte,  lliat  if  the  action  of  Hie  battery  H:i|rs  during 
your  opemtions,  you  mu^t  take  out  the  platen,  and  empty  out  (lie  charge 
of  acid,  which  is  exhausted  aud  useless;  replace  it  hy  a  freeh  chfirgC) 
*ipe  nil  the  plates  clean,  lirigliten  up  the  connecling  wires,  and  then 
imraerste  the  plates,  which  you  will  find  to  regain  tlieir  former  activity 

I  in  eiTectiiig  the  decomposition,  or,  a?»  it  is  now  very  generally  called,  the 
9hdroitfgis  of  water.  Thus  much  for  the  comhinatiou  of  h/drogefi  with 
tKti/grn.  I  hare  now  to  fmhniit  to  ynur  nilenttou  the  eonibination  of 
h^ldrogen  with  chhrinr. 
Take  a  large  holtlo-full  of  chlorine,  and  fill  a  bladder  full  of  hydro- 
gen, nllaoh  to  this  the  Mow-pipe  tube  mentioned  at  p.  lIM);  het  the 
bottle  on  the  table,  with  its  mouth  upwards,  and  hold  the  blow-pipo 
tube  pointinj^  downwards  ;  open  the  cork,  compress  the  bladdi-r  gently, 
and  let  an  assistant  kindle  the  gas  nt  the  oritice  of  the  tuK* :  the  iJumo 
is  to  play  downwai-ds,- — not  a  ver)'  large  flame  ;  hi  him  then  take  out 
the  stopper  of  the  bottle  of  cJdoriue,  and  tlien  you  must  immediately 
insert  the  Imlrogen  Hume  ;  its  combustion  is  now  supported  by  chlorine, 
With  great  energy;  you  find  the  yellow  colour  of  the  chlorine  quickly 
diwijipearing,  aud  a  qunntity  of  white  fumes  making  their  appearance, 
which  arc  those  of  the  compound  of  hydrogen  and  ddorine,  namely, 
viurinfic  acid  gas ;  now  remove  ihe  jet,  and  put  into  tlie  bottle  a  bit 
of  wet  litmus  paper,  its  blue  colour  is  instantly  and  powerfully  reddened; 
thus  pronng  the  add  nature  of  the  result  of  the  experiment, 
^b  You  will  remember  that  chhriue  alone  would  entirely  hirach  the 
^* test-paper,  and  that  fitjdrogcrt  alone  would  hove  «o  action  upon  it.  Here, 
then,  is  an  instance  of  an  ocid^  produced  by  tho  union  of  these  two 
gases, 

You  now  begin  to  sec  yet  more  fully  than  heretofore  the  absurdity 
of  calling  oxt/sen  the  univerfiif  acidifying  principif ;  it  produ(^d  no 
acid  with  burning  hydrogen^  but  only  water;  here,  however,  is  chlorine, 
an  clement  in  which  no  oxygen  can  be  proved  to  exiet,  not  only  supporting 

•combustion,  but  tdso  producing  an  acid. 
'  Tlie  production  of  nmriatic  acid  can  be  shown  in  another  wny,  nnd 
a  sunshiny  day  is  best  for  this  experiment : — Take  a  stout  gloss  tube, 
about  twelve  inches  long  and  an  inch  itj  diameter,  closed  at  one  end  ; 
fill  it  with  clean  water,  just  as  you  w<iuld  do  a  bottle  or  air-jar  in  the 
pneumatic  trough  ;  close  the  shutters  of  the  laboratory,  and  proceed,  by 
candle-light,  as  follows:— Tninsfer  into  the  tube  some  fi\jdv«^cTv^\Ma!C-\ 
^it  ib  half  full,  and  then  transfer  into  vl  &ome  chlorine^  %<!»  «a  Vq '^i^.'^'t 
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remaining  half;  tliis  of  course  will  1>e  equal  t-olumei  of  the  respectire  H 
gasos ;  nn<l  they  exort  no  action  upon  oot'li  other,  hut  remain  an  n  H 
simple  mixture  ;  hold  the  tube  firmly,  with  it8  aperture  well  uniWr  tlic  ^ 
water ;  and  now  have  the  shutters  pradually  opened  ;  the  moment  that 
day-light  talis  on  the  lube,  you  will  find  a  cloudinces  appear  within  it,  ^M 
atid  the  water  at   the  S4iine  time  will  ascend.  B 

Here,  then,  is  an  example  of  the  ageucy  of  solar  li^ht  in  promoting 
chemical  action;  the  cloudiness  in  the  tuho  is  owing  to  the  production  ^ 
of  mnrialic  acid  gas^  hy  the  union  of  hydrogen  and  chlorine  ;  the  a&cent  fl 
of  tlie  water  within  the  tuhe  shows  you  that  the  volume  of  the  gat^eous  ^ 
mixture    is   now  diiuiriishiug   in  consetjucnce   of  such   chemical   com- 
hination.     The  liglit  of  the  candle   (or,  indeed,  of  any  other  common 
means  of  illumination.)  is  unalUe  to  excite  chemical   action  between  the 
gases*. 

If  the  sun  is  shining  brightly,  and  you  unclose  the  shutters,  so  as 
to  let  a  solar  heiim  fall  suddenly  on  the  gaseous  mixture,  chemical  action 
is  instiuitly  excited  ;  the  white  fumes  appear  in  abundance  ;  the  water 
rapidly  rises  to  the  top  of  the  tuhe  ;  and  very  fre(|uently  so  sudden  and 
vehement  is  the  chemical  action  thus  excited,  tbat  the  gases  coralline 
with  explosion;  hence  the  precaution  of  using  n  stout  glass  tube,  of 
holding  it  firmly,  and  its  upper  end  inclined  away  from  the  face  ;  never 
make  the  exj^riiiKivt  on  large  tjuantitics  of  the  mixture,  for  very  oflcn 
mere  day-light  will  cause  explosion.  Supposing,  however,  that  the  com- 
hination  has  taken  place  quietly  and  successfully,  remove  the  tube  full 
of  water,  and  holding  its  open  end  upwards,  put  in  a  hit  of  litmus  paper, 
it  is  instantly  reddened,  iind  reddened  by  muriatic  acid^  because  those 
white  fumes  were  mttriatic  acid  gas,  which  is  soluble  in  water,  as  indi" 
cated  by  the  rise  of  that  fluid  in  the  tube  ;  you  have  thus  obtained  an 
aqncoux  soliUutn  of  muriatic  acid ;  and  that  wlireli  you  purchase  at  the 
shops,  under  the  name  of  muriatic  acid^  is  water,  holding  a  more  con- 
siderablc  quantity  of  muriatic  acid  gas  in  solution. 

Tliis  commercial  acid  however  is  not  ]>repared  hy  the  direct  unioB 
of  the  gaises,  but  l>y  the  decomposition  of  compoun<ls  containing  the' 
gaseous  elemeutR,  as  will  presently  appciu-. 

As  muriatic  acid  gas  is  so  readily  soluble  in  water,  it  is  evident  to 
you  that  it  cannot  be  collected  in  the  hydrt>'pn€umatic  apparatuv^  or 
water-trough;  chemists  accordingly  nrsort  to  a  pneumatic  trough  tilled 
witli  mcrcuri/t  and  by  means  of  this  contrivance,  which  is  calle<l  the  iner-  ^ 
curio-pttcnmatic  apimratux^  and  used  exactly  as  the  other,  the  gas  (and  ■ 
indeed  many  other  soluble  gases)  may  be  collected,  and  its  properties 
examined.  But  chemists  gladly  dispense  with  the  mereurio-pneuumtic 
apparatus  whenever  there  is  an  opportunity  of  so  doing,  because  a  very 
large  quantity  of  mercury  is  required,  wbielj  is  very  expensive,  so  that  a 
laxge  trough  properly  iil]e<l,  costs  l>otwccu  twenty  and  thirty  pounds,  and» 
independent  of  this  great  outlay  of  money,  there  is  much  risk  and  incon- 
venience in  experimenting  with  jars  and  bottles  of  any  size  when  filled 
and  inverted  in  nnTcury,  on  account  of  its  enormous  weight,  which  is 
more  than  thirteen  times  heavier  than  an  equal  bulk  of  water. 

*  TliP  Itrilliniit  Uglit  of  the-  vultaic  iliAeli»i%:e  bvtwecu  cUtircuiil  [tointa  will  effect  it 
M8  Mr,  Brandt'  has  sliowtu — Phil,  Tram*  lti20. 
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The  following  method  is  therefore  Lad  resort  fo,  and  we  will  make 
the  experiment  with  mttr'tatir  acid  ^as. 

Tukc  usinall  tubuhitt'd  retort  with  a  long  neck,  and  put  into  il  about  n 
tahlc-spooiiful  of  dry  common  salt,  which  in  a  tfdoride  of  xodiuiu  ;  fold  up  a 
piece  of  white  hlotting-paprr  the  size  «f  this  pngo,  into  along  slip,  whtch» 
thrust  up  into  the  neck  of  the  retort ;  prepare 
some    glass-stoppered    Iwttles,    perft'ctly  dry 
inside,  and  grease  the  stoppers.    Now  jdnce  (he 
retort  on  a  retort  stand,  and  with  its  hoak  iu- 
fierte<l  into  one  of  the  hottlcs  us  here  shown  ; 
then  put  a  long  funnel  into  tlio  tuhulure,  and 
pour   in   sulphuric  av'ul  suffieiont  to  moisten 
the  common  salt ;  ([uiokly  remove  the  funnel, 
and  insert  the  greased  stopper  uf  the  tuhulure. 

An  effervescence  takes  placu  in  the  body  of  the  retort,  which  is  due 
to  the  evolution  of  niuriftiic  acid  trnx^  and  us  it  is  much  heaner  than  air, 
it  will  pass  over  and  displace  all  the  common  air  in  the  bottle  ;  put  a  bit 
of  litmus  paper  near  its  mouth,  and,  by  the  intensity  of  its  reddening, 
you  can  pretty  well  Judge  when  all  the  common  air  is  cxijelled,  and  the 
bottle  full  of  muriatic  acid  gas.  Then  slide  away  this  bottle  quickly, 
stopper  it,  and  place  another  to  be  filled,  and  so  on,  until  no  further 
action  takes  place  in  the  retort. 

,  The  heat  of  a  spirit-lamp  is  sometimes  necessary  to  help  the  evolu- 
tion of  the  gas,  but  it  must  be  applied  cautiously,  or  perchunce  the 
materials  will  effervesce  over,  and  spoil  the  ojK^ration. 

The  use  of  the  blotting  paper  is  to  absorb  any  water  that  may 
aiicc  to  distil  over. 

AA'clI>  then,  thus  you  collect  tnuriatic  acid  gns  without  the  aid  of  a 
mcrcurio-pncuiuatic  apparatus;  let  us  now  jVocced  to  examine  its  pro- 
I>orties  a  tittle  more  in  detail,  hut  chiefly  as  r<'gards  its  composition. 

Take  u  piece  of  pota.ssiuni,  plactr  it  in  a  deilagrnting  sjioon,  heat  it 
over  a  spirit-lamp  until  it  burns,  and  then  quickly  plunge  it  into  a  bottle 
of  muriatic  acid  gii%  the  metJiI  goes  on  burning  vividly,  and  at  the  same 
time  you  find  a  lambent  tJame  playing  out  of  the  mouth  of  the  bottle ; 
wlieu  the  combustion  ceases,  there  remains  in  the  sjioon  a  ]>ortion  of  a 
wliito  saline  matter,  and  not  a  trace  of  muriatic  acid  gas  is  discoverable, 
provided  enough  pntiissium  h;is  been  employed. 

In  this  beautiful  experiment,  the  decomposition  of  muriatic  acid 
gas  is  effected  by  the  strong  affinity  of  the  hot  jtotassiuiit  for  the  chlorine  ; 
chloride  of  jxtfasxiuvi  is  produced,  and  left  in  the  spoon,  whilst  the  h/- 
dt'ogcn  is  liberated  in  the  free  g;iiieous  state,  and  itilhuucs  by  the  intensity 
the  action,  and  burns  at  (he  mouth  of  the  bottle. 

From  tins  and  other  analogous  experiments,  conducted  with  all  due 
attention  to  accuracy,  it  is  found  that  er^nal  volumes  of  chlorine  and 
hydrogeti,  combine  to  produce  muriatic  acid  gas;  the  weights  of  these 
volumes  are  as  3ti  to  I  =37,  which,  of  course,  is  the  equivalent  or  pro- 
portional number  of  muriatic  acid  gas. 

To  effect  itfl  decomposition,  40  of  potassium  are  required  for  37  of 
muriatic  acid  g-a«,  which  -U)  combine  with  .'Ui  of  ehloriue,  ^TCid»Rvwj,'\^ 
of  chloride  of  potassium,  and  liberaling  I  ot  \\^'Ato^c\\. 


26  A    POPFLAR   COURSE   OP   CnEMISTRY. 

I  mentioned  Just  now,  that  the  muriatic  ncid  of  commerce,  or 
aqueous  solution  of  muriatic  acid,  was  prepared  by  the  decomposition  of 
compounds  containing  it ;  and  the  process,  although  conducted  on  the 
large  scale,  is  somewhat  similar  in  its  nature  to  that  already  described 
in  the  experiment  for  collecting  the  dry  gas. 

Common  salt  being  a  chloride  of  sodium,  32  parts  of  it  are  mixed, 
in  a  large  retort,  with  22  of  sulphuric  acid,  diluted  with  one-third  its 
weight  of  water ;  a  receiver  containing  twice  the  weight  of  water  em- 
ployed in  diluting  the  acid  is  now  luted  on  the  retort,  which,  being  pro- 
perly placed  in  a  sand  heat,  distillation  is  proceeded  with.  The  erola- 
tion  of  muriatic  acid  gas  is  not  so  intense  and  sudden  as  in  your  small 
retort,  and  there  being  abundance  of  water  present,  it  absorbs  the  gas,  so 
that  after  the  process  is  completed,  th«  aqueous  solution  in  the  receiver 
constitutes  muriatic  acid,  as  generally  known.  You  must  not  confound 
this  aqueous  solution  with  liquid  muriatic  acid,  for  this  means  the  gas 
evolved  under  great  pressure,  perfectly  anhydrous,  and  which  condenses 
into  the  liquid  state ;  it  is,  however,  rather  a  dangerous  experiment, 
and,  therefore,  we  will  not  meddle  with  it  at  present. 

If  you  take  some  of  the  muriatic  acid  of  the  shops,  pour  it  ou  to 
some  granulated  zinc  in  the  gas  bottle,  (p.  363,  vol.  ii.)  you  will  instantly 
find  a  copious  evolution  of  hydrogen,  the  source  of  which  is  the  mnriaiic 
acid,  whose  chlorine  at  the  same  time  unites  to  the  zinc,  forming  chloride 
of  zinc,  and  this  dissolves  in  the  water,  whicli  undergoes  no  decomposition. 

You  may  also  effect  its  decomposition  very  beautifully  by  roltaio 
electricity,  by  the  following  arrangement. 

Take  a  small  wine  glass  or  tube,  fill  it  with  muriatic  acid,  and  tinge 
it  blue  with  a  little  solution  of  indigo,  made  by  adding  some  powdered 
indigo  to  sulphuric  acid  in  a  glass  flask,  applying  a  gentle  heat;  the 
indigo  dissolves,  forming  an  intensely  blue  solution,  a  single  drop  of 
which  will  colour  a  quart  of  water ;  then  immerse  two  platinum  wires, 
one  at  each  side  of  the  glass,  and  connect  these  with  the  voltaic  battery. 
You  will  soon  have  evidence  of  the  decomposition  of  the  acid,  by  the 
abundant  evolution  of  hi/drogen  at  the  cathode^  and  chlorine  will  at  the 
same  time  be  liberated  at  the  anode,  in  sufficient  quantity  to  bleach  the 
whole  of  the  blue  colouring  matter. 

The  foregoing  are  some  of  the  most  remarkable  experiments  con- 
cerning the  composition  and  decomposition  of  rvater  and  muriatic  acid^ 
two  most  important  compounds,  and  I  do  not  think  it  necessary  to  pur- 
sue the  subject  further  at  present ;  other  opportunities  will  frequently 
occur  of  again  reverting  to  the  subject,  and  of  affording  illustrations 
equally  instructive  and  easy  of  pcrfonnance. 
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felTESTIOKS  FOR  SOLUTION  RELATING  TO  MKTKOROLOGY 
I        IIYDUOOUAniY,  AND  THE  ART  OF  NAVIGATION.  J 

^^^  Dv  M.  Arago.  I 

^^^^^^  IConduded  from  p.  470)  vol.  II.]  m 

^^^^^  PHENOMENA  OP  THE  SEA.  " 

Temperatuke  of  Cctbukxts. — Every  one  is  acquainted  with  the  works 
of  Franklin,  Bliigdon,  Jonathan  "Williams,  M.  yon  Ilumliokll,  und 
Captain  f^ibine,  nil  the  GuU'-8troum.  No  one  now  douhta  that  this 
Gulf-8trenm  is  an  ecjuinoctial  current,  ^vhich,  after  having  mndo  the 
circuit  of  the  Gulf  of  Mexico,  find  iasued  from  the  Straits  of  Buhamu, 
mores  from  south-wcflt  to  north-east,  at  a  certain  distance  from  the 
coast  of  the  L^'nitnd  iStates,  retuininp  nil  the  time,  like  a  river  of  warm  ' 
water,  a  preater  or  less  degree  of  the  temperature  it  had  acquired  hetween 
the  tropics.  This  currrnt  divides  into  two  branches.  One  of  thcHe,  it 
is  Rjiid,  ameliorates  the  climates  of  Irulaml,  the  Orkney's,  the  Shetland 
Islands,  nnd  Norway ;  the  other,  gradually  bendinfr,  returns  to  its  former 
path,  by  crossing  the  Atlantic  ^/rom  north  to  jor///i,  gcnendly  to  the  west 
of  the  Azores,  but  sometimes  at  no  great  distance  from  the  coasts  of 
Spain  and  Portugal.  After  n  vcrj'  long  circuit,  the  waters  of  this 
bmnch  rejoin  the  cquinoftial  current  from  which  they  separated. 

Along  the  const  of  America,  the  position,  breadth,  and  temperature 
of  the  Gulf-Stream  have  been  so  well  determined  under  each  latitude, 
that  a  work  has  been  published,  without  ony  appearance  of  quackery, 
under  the  title  of  Thennonielncal  Navigation^  for  the  use  of  seamen  in 
these  latitudes.  It  is  very  desirable  that  the  retuniing  branch  should 
bo  known  with  er|ual  certainty.  Its  excess  of  temperature  is  nearly 
lost  when  it  rcjichus  the  parallel  of  GilmUtar,  and  it  is  only  by  tho 
assistance  of  tho  means  of  groat  numbers  of  observations,  that  any  hoj)e 
of  finding  it  again  can  bo  entertained.  The  officers  of  the  Bouitc  would 
greatly  facilitate  this  research,  if,  from  the  meridian  of  Cadiz  to  that  of 
the  most  western  of  the  Canaries,  they  could  determine  the  temperuturo 
of  tlie  ocean  evenf  half-hour^  to  the  tenth  of  a  degree. 

We  have  spoken  of  n  tepid  current,  but  our  navigators  >vill,  on  tho 
tther  hantl,  meet  with  a  current  of  coiil  water  along  the  coiusts  of  Chili 
and  Teru.  This  current,  after  leaving  the  jiarallcl  of  (-hiloe,  runs  rapidly 
from  south  to  north,  and  conveys,  us  far  as  the  parallel  of  Cape  Ulanc, 
the  refrigerated  waters  of  the  regions  near  to  the  southern  pole.  The 
temperature  of  this  current  was  first  noticed  by  M.  von  Humboldt,  and 
was  subsequently  observed  with  very  great  caro  during  the  voyage  of 
tho  Coqttiih'.  The  frequent  observations  on  the  temperature  of  the 
ocean  which  the  otticers  of  tho  Uonite  will  not  fail  to  make  between 
Cape  Horn  and  the  equator,  will  serve  to  correct,  to  extend,  or  to  com- 
plete the  important  results  obtained  by  their  predecessors,  especially  by 
Captain  Duperrey. 

Major  Renneli  has  described,  with  minute  attentlow^  vVl*!  ^>a.\\vxs^ 
which  emanates  from  the  south-east  coaal  o£  Mr'vca,  isl\A  xnwa  'Acassj,^** 
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bank  of  the  Agulhas.     According  to  tbc  obscrrations  of  I^fr.  John  Davy. 
ilic  temperature  of  this  current  is  7^  - .  9°  Fuhr.  higher  than  thai  of  tl 
neighhouring  seas.     This    high   temperature    is    more   deserving  of 
attention  of  navigators,  from  its  ht.-ing  sappn^ed  to  he  the  iromcdi 
cause    of  the   cloud   of  vapour    called    the    'J'tthie-c/otft^    which    alwai 
envelops  the    summit  of  the  Table  Mount^iin,  M-heucvcrthe  wind  bljf 
from  the  soutli-east. 


TEMPERATtrni;  of    tub  Sea  at  great    Dei^'its. — It   is  not  to 

expected  tliat  a  vessel  such  as  the  Bonilc^  desputclied  on  a  mission  lli 
express  puqtosi'  of  whieh   is  to  convey  some  consular  agents  to  the  mo 
distant  parts  of  the  ghjbe,  wil!  ever  suspend   its  progress  to  engage  in 
physical  exi»erinien!.     At  the  same  time,  as  liours,  and  even  entire  days, 
of  dead  calm  nuiy  he  aniicipateil  by  the   navigator,   particularly  when  he 
has  to  cross  the  line  fretjucntly,  mc  conceive  that  this  expedition  will^ 
act  wisely  by  providing   thennometrographical   and   sounding  apjwiratuaf^B 
for  the  piirpose  of  sinking   instruments   in   safely  to  the  greatest  depths  " 
of  the  ocean.     There  is  now  very  little  dunbt  that  the  inferior  cold  waters 
of  the  equinoctial  regions  are  conveyed  ihither  by  submarine  currents 
from  the  polar  zones  ;  but  even  if  a  complete  solution  of  this  theoretical 
]>oint  had  been  obtained,  it  would  be  fur  from  depriving  the  observations 
M*e  now  recommend  of  their  inferefit.      Who  docs   not  sec,  for  example, 
that  the  depth  at  which  the  maximum  of  cold  is  found,  (we  will  saymorei 
that  that  and  every  other  degree  of  temperature,)  mut^t  depend,  in  evcrjr 
latitude,  and  that  directly,   on   the   totid  depth  <tf  the  ocean, — if  we 
ever  to  hope  that  tlio  latter  rpiantity  may  be,  some  time  or  otlier,  dedu' 
from  thermometricid  soundings  ! 

Tkmperaturje  of  SmjAirS. — Jonathan  Williams  remarked,  that  water 
is  colder  ou  &ho;ds  titan  in  the  0]>en  sea.     M.  von  Hunibaldt  and  John 
Davy  confirmed  the  discovr-ry  of  the  American  observer.     Sir  Ilumpliry  ^ 
Davy   attributed   this   curious  .phenomenon,   not   to  .submarine  eurrents^  H 
which,  interrupted  in   tlieir  course,  rise  up  along  the  precipitous  sides  of 
baiilisaud  gllile  to  their  surface,  but  to  radiation.     Dy  means  of  radiation, 
e8i»eci:dly  when  the  sky  is  clear,   the  superior  beds  of  the  ocean  ought 
certainly  to  be  greatly  cooled  ;  but  every  degree  of  c<dd,   except  in   the  ^ 
polar  regions,  where  the  temperature  of  the  sea  approaches  lo  the  freezing-  ^| 
point,  occasions  an  increase  of  density,  and  a  descending  movement  in      . 
the  l>eds  cooled.      If  we   suppo.se  an  ocean  without  bottom,  tlie  beds  in 
question   would    sink  to  a  great   distance  from    the   suriaee,  luid  could 
modify  but  slightly  the  temperature  ;  but   if  there  be  a  sboal,   and  the 
same  causes  operate,  the  cooled  beds  would  accumulate,  and  their  influ- 
cupc  must  then  become  very  perceptible. 

Whatever  truth  there  may  be  in  this  explanation,  every  one  will 
perceive  how  much  the  art  of  navigation  is  interested  iu  verifying  the 
fiurt  announced  by  Jonathan  Williams,  and  which  some  recent  obser*> 
rations  seem  to  contradict;  how  eagerly  also  would  meteorologists 
receive  comparative  measurements  of  the  temperature  of  superfirial  water* 
in  the  open  sea  and  above  shoals;  and,  in  particular,  how  acceptable  it 
would  be  to  tJiem  to  see  detenuiued,  by  meams  of  the  thermometrograph. 
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of  the  bed  of  water  which  rests  itnmediaielif  on  the  surface 
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IlBiniiT  OF  Wave«. — ^The  younp  officers  of  the  Boniie  will  probably 
»e  greatly  surprised  if  ive  assure  them  that  none  of  their  predecesftors 
have  fully  answered  the  following  fjut^stions  :  What  is  the  greatest  heij^ht 
of  waves  during  ieni]iests  {  What  is  their  greatest  transverse  dimension? 
What  is  the  rate  of  their  progress? 

Observers  have  gcnenilly  been  satisfied  with  forming  an  estimate 
of  the  height.  But,  in  order  to  show  how  erroneous  such  estirr.afes  may 
be,  and  the  influeaeo  which  the  im:igination  exercises  in  sucli  matters, 
we  may  state,  that  navigators  equally  deserving  of  confidence,  have 
some  of  llieni  given  sixteen  foet  as  the  greatest  height  of  waves,  others 
have  stated  it  to  be  above  a  liuudred.  What  bcience,  therefore,  now 
requires,  is,  not  rough  guesses,  but  actual  measurements,  of  which  it  is 
possible  to  appreciate  the  correct  numerical  value. 

These  measurements,  we  arc  awure,  Jire  attended  with  great  diflB- 
culties,  but  which,  however,  are  not  insurmountable  ;  at  all  events,  the 
question  is  of  too  great  interest  to  permit  of  any  etVorts  to  be  spared  which 
may  be  necessary  to  solve  it.  We  have  no  dniibt  that  our  young  fellow- 
eountrymi'ii  will,  in  retlecting  on  the  subject,  devise  themselves  some 
means  for  performing  the  operation  witicli  we  require  of  their  zeal:  a 
few  brief  considerations  may  assist  in  guiding  them. 

Ijet  us  suppose  that  for  a  moment  the  waves  of  the  ocean  were 
petrified  and  inimovalile  ;  what  sboubl  be  done  iua  vessel  also  stationary 
and  placed  in  n  trough  of  iU*^  waves,  in  order  to  measure  the  real  height,  ^M 
— to  determine  the   viriicii]   distance,  of  the  crest  of  the  wave,  above  the  ^M 
bottom  of  the  trough  ?      An  observer  should  gradually  ascend  the  mast, 

■and  stop  at  the  point  where  the  horizontal  visusd  line,  proceeding  fi^>m  his 
«ye,  appeared  a  tangent  to  the  crest  in  question  ;  the  vertical  height  of 
the  eye  above  the  line  of  floatation  of  the  vessel,  always  situated  by  the 
hypothesis  at  the  bottom  of  the  trough^  would  be  the  height  required. 
Tliis  very  oi>eration  it  would  be  necessary  to  attempt  in  the  midft  of  all 
the  confusion  and  agitation  of  a  tempest. 
^m  In  a  vessel  at  rest,  so  long  as  tlie  observer  does  not  cliaiign  hi,^  place, 

^Bthe  elevation  of  his  eye  above  the  sea  remains  uniform,  and  can  be  very 
^K^asily  determined.  lu  a  vessel  tossed  by  the  waves,  the  rolling  and 
^^ pitching  incline  the  masts  sometimes  to  one  side,  sometimes  to  the  other. 
The  height  of  any  point  of  them,  the  nmin-top,  for  example,  varies 
incessantly,  iuid  the  officer  who  may  have  talicu  his  station  there  cnnnot 
ascertain  the  value  of  his  vertical  co-ordinate,  unless  assisted  by  a  second 
person  placed  on  the  deck,  whose  duty  would  be  to  observe  the  movements 
of  the  mast.  If  this  line  could  be  ascertained,  within  a  foot,  for  example, 
the  problem  would  appear  to  us  completely  solved,  particularly  if  the 
moments  chosen  for  observation  were  those  ^vhen  the  vessel  was  nearly 
in  her  natural  position  ;  now  she  is  precisely  so  when  at  the  Iwttom  of 

tthe  trough. 
It  now  remains  to  discover  the  means  of  detennining  whether  tK* 
Tisual  line  touching  the  summit  of  a  wave  be  1\oic\xot\V^- 
The  crests  of  two  contiguous  waves  ut<i  ot  \Vc  ^.vmwiVtvga^.^^^'^^ 
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the  iulormodiate  trough.     A  horiKontal  risual  line  fVora  tlie  eye  of 
observer,  when  the  vi-ssel  is  in  the  trough,  I  suppose  to  he  directed 
the  summit  of  the  approaching  wave ;  it'  this  line  he  prolonged  on  tb 
opposite  Hide,  it  will  likewise  touch  the  summit  only  of  the  wave  alread; 
pList.     This  hut  condition  ia  necessary,  and  is  sufKcient  to  estahlish  tl 
lioriifioutrtlily  of  the  first  visual  line.     Now,  with  the  instrununt  know 
hy  tile  iiumeof  the  Dip-9Cvloi\  having  its  ordinary  circles  provided  wi 
jin  udditional  mirror,  there  may  he  seen  at  the  same  time,  in  the  sun 
glass,  and   in  the  tuinic  part  of   tlio  field,  two   images,  situjitc  at   tbo 
horizon,  one  before,  the  other  behind.     The  dip-sector,  then,  >viU  ghow 
to  un  observer,  who  gradually  ascends  the  mast,  at  what  instant  his  ojre 
arrives  at  the  h<tvizantal  plane,  which  touches  tlie  crests  of  two  neigh.-^ 
bouring  waves.     'Hiis  solves,  precisely,  the  problem  propose*!.  I 

AVe  have  supposed  this  observation  to  be  nmde  with  all  the  precisian 
that  nautical  iiutrunients admit  of.  The  o[K:ratiun  will  he  more  simple, 
and  sometimes  sulhciontly  exact,  if  the  observer  merely  determine,  with 
the  naked  eye,  the  greatest  heifi;hi  to  which  he  could  ascend  the  mast,  with- 
out perceiving,  wheu  the  vessel  is  sunk  in  the  trough,  any  other  wa 
than  the  ne^irest  to  that  which  may  be  approaching  or  receding.  In  this  wa' 
the  observation  is  within  the  power  of  all  persons,  and  may  be  made  eve 
during  the  most  violent  tempests,  that  is  to  say,  in  circumstances  whe 
the  use  of  reflecting  instruments  would  be  attended  with  ditticulties,  an 
when,  moreover,  perhaps  no  one  but  a  sailor  could  venture  with  impunity 
to  climb  the  mnst. 

The  transverse  dimension  of  a  wave  is  easily  determined,  by  ooi 
paring  it  with  the  length  of  the  vessel  as  she  passes  through   it.     I 
velocity  niay  be  measured  by  means  well  known.     We  have,  therefo 
in  concluding  this  part,  only  to  point  out  lliesc  two  aubjijcts  of  inquiry  t 
the  attention  of  the  commander  of  the  Bonitt^, 
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Visibility  op  Suoals. — The  bottom  of  the  sea,  at  a  given  dixiani 
from  a  vessel^  is  more  distinctly  seen  in  projiortitm  as  the  observer  iftl 
elevated  above  the  surface  of  the  water  :  thu>i,  wlicn  an  experienced 
captain  navigates  a  sea  tmknown,  and  abounding  with  shoals,  he  snme^ 
times  places  himself  near  the  summit  of  the  mnst,  in  order  that  he  may 
direct  his  vessel  with  greater  security.  ^ 

The  fiict  appears  to  us  so  well  established,  that  we  have  nothing  tofl 
request  of  our  young  navigators  which  relates  to  it  in  a  prneticid  point 
of  view  ;  but,  by  following  the  indications  which  we  shall  hero  point  out, 
they  may  perhaps  ascertain  the  cause  of  a  phenomenon  which  affe^Tt 
them  so  nearly,  and  thence  deduce  more  satisfactory  means  thim  casual] 
observation  has   hitherto  taught  them  to  employ,   for  the   purpose 
detecting  the  position  of  shoals. 

WTien  a  pencil  of  light  fidla  on  a  diaphanous  surface,  whatever  ma] 
be  its  nature,  one  portion  of  the  light  passes  through,  and  another  parti 
is  reflected.     The   httter  is    intense  in   projiortioii  to    the   smallness 
the  angle  formed  by  the  incident  ray  with  the  surface.     This  photome* 
trical   law   is  not   less  applicable   to   rays  which    emanate    (Vom   a  rare' 
medium,  and  meet  the  surface  of  a  dense   bo<ly,   than  to  those  which, 
moving  in  a  dense  body,  strike  the  BUrt'uco  of  sc^uratlou  of  that  body, 
aad  ot'a  rare  contiguous  medium. 
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B  Tbia  boiag  the  cas«!,  let  its  tiup])OSti  tliat  an  observer  on  ship-board 
Buhcs  to  perceive  a  shoul  which  iu  at  ii  Utile  dis(»iice, — for  example, 
11  suhinariuc  ahoal,  situate  at  100  feet  uf  horizontal  dit»lunec'.  If  his 
eye  he  about  u  yard  above  the  »ea,  the  visual  line  by  whicJi  the  light 
emanating  from  the  hUoaX  van  reach  it  after  is^iuing  from  the  n'ater,  will 
form  u  very  small  anj^le  with  the  surface  of  th«  fluid;  if  his  oye^  ou  the 
contrary,  be  very  much  elevatcil,  suppose  ItM'l  feet,  he  will  see  the 
shoal  under  uu  angle  of  45^.  Now,  the  inti-rior  angle  of  incidence, 
correspuudiug  to  tlic  smtill  angle  uf  emergence,  is  evidently  less  open 
than  tliat  which  corresponds  to  the  emergence  of  45^.  Under  tfinall 
angles,  as  has  been  seen,  the  strongest  retleetions  take  place  ;  the  portion 
of  ligiit  which  emanates  from  the  ahoal,  and  is  received  by  the  observer, 
will  therefore  bo  greater,  the  higher  he  is  placed. 

■  The  rays  emanating  from  the  subnuirine  tthnal  arc  not  the  only 
mtxca  that  enter  the  eye  of  the  observer.  In  the  same  direction,  and  con- 
founded with  thorn,  proceed  raya  of  atmospheric  light,  which  are  retlected 
exteriorly  from  the  surface  of  the  sea.  If  the  latter  were  sixty  limes 
more  intense  than  those  of  the  former,  they  would  totally  conceal  the  effect 
of  ihem.  The  shoal  would  not  even  be  suspcereil,  for  it  has  been  proved  by 
the  experiments  of  Ilougucr,  and  which  liave  often  been  repeated  8ince, 
that  the  most  experienced  eye  is  n<it  sensible  of  an  augmentation  of 
light  of  j'n.  If  there  be  a  less  proportion  between  these  two  lights,  the 
nppearance  of  the  shoal  may  not  be  entirely  lost,  but  it  will  be  very  feeble. 
"VVlien  it  is  remembered  that  atmospheric  rays  reflected  to  the  eye  from  the 
sea,  have  a  degree  of  fiplendour,  which  is  greater  in  proportion  as  the 
angle  uudt*r  which  they  are  reflected  is  acute,  every  one  will  perceive 
that  two  different  causes  concur  to  render  a  submarine  object  less  and 
less  apparent  in  proportion  as  the  visual  line  approaches  the  surface  of 
the  sea, — namely,  on  the  one  hand,  the  progressive  and  real  weakness  of 
like  rays  which  emanate  from  the  object,  and  form  its  image  in  the  eye ; 
and,  on  the  other,  a  rapid  augmentation  in  the  intensity  of  the  light 
reflected  from  the  exterior  surface  of  (he  waters,  or  rather,  if  I  may  bo 
allowed  (he  expression,  in  the  luminous  curtain  through  which  the  rays 
issuing  from  the  shoal  must  transmit  their  light. 

On  the  supposition  that  the  comparative  intensities  of  the  two 
iperposod  pencils  are,  as  every  thing  lujids  us  to  believe,  the  only 
of  the  phenomenon  which  we  are  now  analyzing,  we  have  it  iu  our 
to  point  out  to  the  officers  of  the  Bouitt\  a  bettor  and  far  more 
means  of  detecting  submarine  shoals,  tlmn  has  been  cnjoved  by 
their  predecessors.  Tliis  means  is  very  sim]ile  ;  it  consists  of  looking  at 
the  sea,  not  with  the  naked  eye,  but  through  a  plate  of  tourmaline  cut 
parallel  to  the  edges  of  the  prism,  and  placed  before  the  pupil  of  the  eye  fl 
in  a  certain  position-  A  few  words  will  render  evident  the  mode  in  " 
which  this  crystalline  plate  acts. 

Let  us  assume  that  the  visual  line  is  inclined  to  the  surface  of  the  sea 
at  an  angle  of  37^  The  light  whicli  is  rciloi^ted  from  the  exterior  surface 
of  the  sea  undor  this  angle, will  be  completely  polarized.  I'olarized  light,  as 
every  ftlofsicien  knows,  does  not  pass  through  plates  of  touramline  suitably 
placed,  A  tourmaline,  then,  may  eliminate  entirely  xvv^j'^  tt'^ttxsi^. 
ty  the  water,  which,  mingling,  iu  tlie  ducdvon.  oi  Ou^i  V\%ma3\.  \vaR.,  x<\^ 
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the  light  emanating  from  the  shoal,  cithorohstruct  the  view  of  it  entiivlj 
or  at  least  greatly  weaken  it.  When  eitlif^i  of*  these  latter  effects  ia  pro 
ducetl,  an  eye  placed  liehiud  the  plate  will  receive  one  kind  only  of  rayi 
viz.  those  which  cniauate  from  submarine  ohjcctA  ;  iind  instead  of  twi 
superposed  images,  a  single  ima;je  only  will  be'  formed  on  the  retina 
the  visibility  of  the  ohjoot  whicli  tliis  image  represents  will  thus  hi 
greatly  facilitated. 

The  entire  and  abttoiuie  elimination  of  the  light  reflected  from  th| 
sui-fiice  of  the  water,  is  only  posjiihk*  under  an  angle  of  37°,  hecaus©  it  i| 
under  this  angle  aloae  that  it  i8  complciettf  ptttarizrd ;  hut  under  aiiglfl 
from  10*^  to  12^  greater  or  less  than  37°,  tlie  number  of  polarized  raj 
which  the  tourmaline  can  arrest  in  the  retleeted  light  is  stilt  so  con- 
siderable, that  t]u'  use  of  the  same  means  of  observation  tmmot  fail 
to  be  attended  with  very  advantageous  results. 

By  engiiging  in  the  trials  which  ^ve  now  propose  to  them,  the. 
officers  of  the  Bonitr  may  throw  light  on  a  curious  question  of  pliot 
metry;  they  may  probably  confer  on  navigation  a  means  of  observation^ 
which  may  prevent  many  shipwrecks  ;  and  by  introducing  poiarization 
into  the  nautical  art,  they  may  furnish  a  new  instance  of  wliat  (hose  in- 
dividuals expose  thcmsL'lvt's  to,  who  unceasingly  receive  experiments  and 
theories  whicli  may  have  no  present  practical  application  with  a  con- 
temptuous ctii  hono  ? 

WATEU-epouTS. — lias  electricity  any  influence  in  producing  vrater-^l 
Rpouta  ?  A  distinct  and  indisjiutable  answer  (o  tins  fjucstion  would  pos- 
sess great  iateicst.     Tlie  ofl'icern  of  the  Ihmifc  ougbt  therefore  to  exert 
themselves  to  discover,  whenever  this  pheiiomclion  presents  itself,  if  it 
produce  thunder  and  lightning. 

Di:ruEssio>a  oi'  the  IIouizon. — The    distinctly-<lefincd  blue    lin« 
forming  the  apparent  sepantion  bt-tween  the  sky  and  tlie  sea,  to  which] 
sjiilors  refer  the  position  of  the  stars,  is  not  in  tbu  matlaniatical  burizon 
but  the  distance  at  which  it  appears  below  the  hitter,  and  which  is  culled" 
Me  drprexxion^  may  bo  calculated  exactly,  since  it  depends  nuToly  on   th« 
height  of  the  observer's  eye  above   tbe  sea,  ;ind   the  dimensions  of  the 
earth.     It  is  unfortunately  not  so  easy  to  appreciate  the  eft'ects  of  atmo- 
spheric refraction.     It  must  even  he  stated,  that  in  tbe  ealeulations  of  the 
tables  of  depression  usually  employe<l,  tbe   mrmi  rrfntvtiun  relative  to  ft^| 
certain  state  of  the  thermometer  and  barometer,  is  the  only  one  token ^^ 
into  account.     Officers  of  great  skill,  Captain  Basil  Ilall,  Captain  Tarry, 
and  Captain  Oauiticr,  have  determined,  by  obst^rvatiuns,  the  errors   to.M 
which    navigators  are    exposed   by  following;    tbe  conimon   rule,     lliej^l 
measured,    either  with   the  dip-st'ctor    of   Wullaston,    or  with    ordinary 
instruments  fundshcd  with  an  additional  mirror,  and  in  tbe  most  varied 
states  of  the  atmosphere,  the  angular  distance  of  one  point  of  the  horizon 
from  auotber  diametrically  opposite.      Admitting,  as  is  generally  done, 
that   the  state  of  the  air  and  of  the  sea  are  the  same  all  around    the 
observer,  the  ditVerence  of  the  distance  mcjisured,  and  <if  Ifltl',  is  evidently  ^M 
double  the  real  d«'pression  of  tbe  horizon.     'I'be   ludf  of  this  difterencc,  ^| 
compared  with  the  depression  of  tin-  tables,  gives,  therefore,  the  pOBsiblo 
error  of  cyctj  angular  obiscrratiou  of  altitude  made  at  sea. 
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The  positive  and  negative  errors  observed  by  Captain  Parry  in  the 
northern  regions,  were  all  comprised  between +  59"  and  —  33".  In  the 
Chinese  and  Indian  Seas,  Captain  Hall  found  greater  deviations,  viz.,  from 
+  r  Si*  to  —  2'  58*.  Finally,  Captain  fiautier,  in  the  Mediterranean 
nd  Blaek  Seas,  observed  still  greater  differences,  Wz.,  from  +  3'  35" 
—  V  -49".  If  it  be  recollected  that  the  variation  of  a  single  minute  is 
latitude  corresponds  to  a  deviation  of  above  2100  yards  on  tlie  globe, 
it  will  Ikj  universally  acknowledged  Low  deserving  of  attention  is  the 
investigation  which  we  have  mentioned. 

By   examining  with  care  all  the  observations  of  MM.  CJauttier, 
Basil   Hall,  and  Tarry,  a  conclusion  is  attained,  that  the  error  of  the 
UUL\TED  depression  is  not  positive,  and  that  this  tieprenion  does  not 
ceed  that  which  is  oft.tcrrrdy  ExriUT  in  the  degree  that  the  temperature 
the  air  is  higher  than  the  temperature  of  the  water. 

With  regard  to  the  negatire  errors^  they  present  themselves  indis- 
criminately  in  all  tb**  comparative  thermometrical  states  of  the  sea  and 
atmosphere,  without  the  possiliility  of  attributing  these  anomalies  to  any 
apparent  cause,  jind,  in  particular,  to  the  state  of  the  hygrometer.  Here 
is,  therefore,  a  very  curious  problem  for  solution,  and  which  is  equally 
interesting  to  the  phtfxicien  and  the  seaman. 

MISCELLANEOUS  OBSERVATIONS. 

RisiA'c-LT  oi-'  THE  CoAST  OF  Chili. — In  the  month  of  November,  1822, 
after  the  earth<juake  which  overturned  the  towns  of  Valparaiso,  Quil- 
lota,  &c.,  in  Chili,  great  part  of  the  country  was  found  to  be  elevated 
from  one  to  two  yanls  above  \h  former  level.  The  earthquakes  of  1834 
appear  to  have  been  istiU  more  nolent  than  that  of  1822.  It  would 
therefore  be  important  to  examine  wliethcr  tliey  did  not,  like  the  latter, 
produce  an  instantaneous  elevation  of  the  country.  A  beach  on  which  the 
sea,  by  the  eflect  of  the  tides,  never  rises  above  one  or  two  yards,  might 
furnish  a  multitude  of  opportunities,  such  as  landing-places,  oyster- 
banks,  and  muftclea  and  other  sht;ll-fish  adhering  to  rocks,^by  means  of 
ivhich  all  doubts  on  tlie  subject  mi^ht  be  removed.  A  glance  at  the 
localities  will  do  more  iu  this  respect,  than  the  necessarily  vague  indi- 
cations which  we  can  furnish  here.  >Ve  believe,  however,  that  we 
ought  to  mention  the  lakv  of  Qnifttero^  which  cunuiiutticates  with  the  sea, 
as  well  fitted  to  afford  indispu(rJilf  proofs  of  cliangcs  (»f  level.  Recourse 
should  likewise'  be  had  to  fbe  hydro^jiphieal  charts  of  Vancouver,  31ala- 
8pin:i,  &e..  for  it  is  by  no  means  prob;il»lu  that  these  risings  slioulil  be  con- 
fined to  the  shore,  and  that  the  bed  of  the  sea  should  not  partici]>atein  them. 
Abmpt  or  gradual  elevations  of  the  ground  appear  destined  to 
perform  too  important  a  j>urt  in  the  history  of  the  earth,  for  us  to  omit 
to  inWte  most  particularly  the  officers  of  the  Honite  to  take  note  of  all 
recent  phenomena  of  this  nature  wliicli  they  can  possibly  iliscover,  and 
iu  an  especial  manner  to  direct  their  attention  to  the  coast  of  Peru*. 

P         EARTimuAKBS. — AcconUiig  to  an  opinion  very  generally  entertained 
iu  America,  earthquakes  are  more  frct^uent  in  certain  seasons  tlmn  in 

•  Captftin  FiUroy,  on  tlio  n>cciit  trUil  of  Captain  Soj-niour  o(  ttw  CKolUngrr , 
rtated,  tbal  in  the  cartlKiuiike  gf  J\*b,  1835,  lh«  iuUxmV  ot  S\.R.  >Vfttufc\«A\  r«fcw\»vvVa«A, 
Vol.  lli.  D  V^ 
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othen.  If  tliii  irerc  fully  ascertained  to  be  the  fact,  it  would  be  of 
extreme  importance  in  tbe  physics  of  the  earth.  A  complete  collection 
of  the  journals  which  have  been  published  in  Chili  for  the  lost  twenty 
years,  made  with  regard  to  this  point,  would  certainly  throw  some  light 
on  the  question.  AVe  recommend  this  object  to  the  commander  of  the 
expedition,  either  that  he  may  perform  the  task  during  the  Toyage,  or 
be  content  with  collecting  materials  for  it. 

To  adopt  popular  opinions  without  the  slightest  hesitation,  is  to 
run  the  risk  of  iutroilucing  into  science,  to  its  great  injury,  a  multitude 
of  confused  notions  founded  on  phenomena  imperiuctly  seen  and  inac- 
curately examined;  but  to  reject  such  opinions  without  examination,  is 
often  to  lose  an  opportunity  of  important  discover^'.  From  this  con- 
sideration I  do  not  liesitate  to  entreat  our  young  countrj'men  to  inquire, 
during  their  occasional  stoppages  on  the  M'cstom  coast  of  America, 
whether  the  phenomena  which  are  said  to  have  attended  the  earthquake 
which  destroyed  Arica  andSaeim  on  the  morning  of  the  Itith  September, 
183^^,  hare  been  obscrrcd  in  any  other  places.  The  following  is  an 
account  of  them  by  Mr.  John  lieid,  an  English  traveller. 

"  The  continual  baying  of  dogs  and  braying  of  asi^s  announced  the 
approacli  of  danger.  On  the  preceding  day  the  atmosphere  had  been  of 
an  alarming  stillness.  With  the  exception  of  a  few  extraordinary  gusts, 
coming  sometimes  from  one  quarter  and  sometimes  from  another,  and 
which  were  fell  quite  at  well  in  the  interior  of  an  apartment  tu  om 
the  otUnde^  it  might  be  said  that  during  the  whole  of  the  day  of 
September  18th,  the  air  at  8acua  was  completely  stagnant. 

"  The  shocks  left  a  great  number  of  empty  bottles  in  the  placet 
which  they  occupied,  but  their  corks  were  found  scattered  about  in  all 
directions.  None  of  these  empty  bottles  had  been  even  overturned ;  others, 
on  the  contrary,  that  were  filled,  were  thrown  out  of  their  places  and 
broken.  The  varnish  on  a  new  table  belonging  to  Mr.  Reid  became  so 
fluid,  that  the  day  after  the  earthquake  the  mahogany  appeared  surrounded 
with  ropy  glue.  Some  laige  jars  of  earthenware  which  had  been  sunk  in 
the  earth  and  contained  water,  had  the  water  throAvn  out  of  them  on  the 
surrounding  ground,  although  the  surface  of  the  water  was  kept  three 
or  four  feet  below  the  mouths  of  the  jars. 

"  At  Sacna  it  was  remarked,  that  after  a  shock,  whether  slight  or 
severe,  all  the  dogs  of  the  town  went  to  quench  their  thirst  at  the  first 
pool  of  water  they  could  &11  in  with." 
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r  ELEMENTARY  COURSE  OF  DESCRIPTIVE  GEOMETRY. 

L  111. 

^K  Geneaal  Remarks  o\  I^Ietood  and  Phinciplics. 

B^bTKluetin^  invc'stigntions  to  a  theoretical  covclusion^  (hf>  chief  skill 
B0n<iiit5  in  fixing  upon  the  best  rclntions  or  po<iitions  of  the  liypothesis 
iirith  respect  to  tho  ro-ordinritc  pianos;  hut  in  reference  to  a  practical 
kou^it ruction,  the  •lata  must  he  taken  in  the  most  nnoontiued  niiinner  that 
fccy  itdmtt  of,  and  the  skill  consists  in  the  most  peiiernl  mode  of  expres- 
Kon  or  delinention.  It  is  to  the  construetion  of  prohlcms  that  the  Dc- 
pmptiTC  Geometry  more  especially  applies;  tho  demonstration  of  theo- 
wms  i«  not  often  materially  fueilitated  hy  its  employment, — at  least  in 
pta  primary  chararter.  A  pfreat  ])orlion  of  tlio  suhjeets  whioli  some 
priters  (Monge  amongst  them)  inchide  under  this  title,  would  require  n 
■lore  extended  definition  than  lias  yet  been  given  of  tlie  science.  "Where 
a  figure  is  not  ennsidercd  hy  means  of  its  horizontal  and  vertical  projee- 
lioni%  it  does  not  appear  to  ui  to  helonj^  esuentinfftf  to  tho  l>e(M:riptive 
eometry,  !»ut  rather  to  the  Rational  deoinrtrt/  of  Rpace  generally,  inde- 
ndent  of  any  ])artieulnr  mode  of  projectional  representation.  It  ii 
true,  that  in  con8i<iering  a  problem  in  the  Descriptive  Geometry,  we  may 
be  led  to  many  theorcmi  of  importance  respecting  the  data  of  our  pro- 
blem ;  and  if  the  dcmonHtralions  naturally  arise  out  of  the  considern- 
iond  which  hnlong  to  tlie  problem  as  a  descriptive  one,  tliey  ought  to  he 
nsidered  ns  belonging  to  that  branch  of  the  ncienee  ;  but  if  their  de- 
monBtration  in  more  readily  eflected  by  meanfl  of  the  conBiderationa 
arising  from  the  relation  between  the  dutu  in  the  figure  itself,  we  ought 
to  refer  it  to  the  Rational  Oeometrif  of  Space.  Very  often,  too,  in 
ndyiag  tlie  best  mode  of  representation  of  a  problem  in  Descriptive 
eoraetry,  it  will  happen  that  an  imjiortunt  theorem  concerning  the 
presented  figure  will  present  itKcIf ;  and  thia  ought,  so  at  least  it  ap- 
ears  to  us,  rather  to  be  placed  amongst  the  theorems  of  Rational  Geo- 
metry, than  in  the  r>escriptive  part  of  the  science.  "When,  however,  the 
theorem  and  its  demonstration  naturally  arise  as  a  consequence  of  the 
lines  employed  in  the  projections,  then>  and  then  only,  the  theorem  pro- 
rly  belongs  to  the  Descriptive  Geometry*. 

Another  very  important  point  should  he  kept  in  view  by  the  reader 
of  these  papers.  Models,  however  rudely  eoustructcd,  are  indispensable, 
in  order  to  his  fully  comprehending  the  character  of  the  system,  and  the 
force  of  its  demonstmtions.  This  is  alike  the  case  in  the  study  of  the 
Rational  and  Descriptive  Geomrtr)'.  AVe  have  always  found  that  when 
models  were  employed,  the  propositions  relative  to  the  intersections  of 
iines  and  planes,  to  dihednd  and  solid  angles,  and  to  the  properties  of 

•  We  IiimI  (Irnwii  up  «  series  of  pr<»i»o»i-  '  typo,  wt*  li»vo  bet'U  led  to  reliiHiiiish  Iha 
iiuDH  on  y^i/ionff/f/ranie/ry,  mth  a  vinw  of  de«gn,  under  the  imiiresaUm  that  tlicy 
exli-n<liii^  tliifi  v\»sfi  uf  re>H>iirL>Ii«s  to  n  Ul>-  '  were  not  properly'  ul«pU-d  to  ourMitgu^uio, 
jin-v  uot  luffin-  ilorc  liv  any  writer  on  llie  ,  They  wUl,  howe\'cr,  nppcnr  iu  another 
Ooometry  of  ihro*^  dimeiuiioitB :  but  even  place,  to  which,  whim  they  »rc  '5>sXiVK^osiA, 
putting  near)/  a  sltect  of  them  iu  |  wo  iluhU  r«(et  ooi  TctiABn. 
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liiiofl  and  pianos  rariously  conceivable  in  solids,  generally  hocame  quit^ 
intc'lligible  to  the  student  as  the  eorrcspontlinp  propositions  in  plane  gp 
nietry,  and  even  more  readily  acquired  than  those  were.  No  tutor  shoul 
from  indolence  or  any  other  cause,  forego  the  employmoiit  of  theiu  ; 
no  student  who  regards  either  facility  of  acquisition  or  clearucss  of  po 
leplion,  in  this  study,  can  dispense  with  them. 

It  must  he  remembered,  that  in  the  Rational  Geometry  we  rc: 
conceminfj  the  things  themselves  which  are  the  suhjecta  of  the  pro 
aition.  In  plane  geometry,  we  can  give  a  more  or  less  accurate?  represe 
talion  of  them  upon  paper;  hut  when  all  the  subjects  of  the  hypolh 
are  not  in  one  plane,  wi»  can  only  represent  them  in  piano  by  means 
«ome  kind  of  projection.  The  mind  is  l)e\vildered  by  the  eontinu 
eliiim  upon  the  attention  wliich  is  re<^uircd,  for  discriminating  Ikotw 
the  visual  object  mid  the  thing  represented  by  it.  Lines  are  traced  u 
one  plane  to  represent  lines  not  so  traced  ;  angles  which  arc,  in  f 
right  ones,  are  projected  on  the  picture  into  acute  or  ohtuAe  ones ;  lin 
>vhich  are  parallel  in  the  hypothcsiH,  are  pictured  (if  the  perspectire  b* 
nccUKite)  converging  to  a  point ;  lines  which  are  neither  in  the  same 
plane  nor  panUlel  to  one  another,  in  some  cases,  may  bo  represented 
parallel  ones  in  the  picture  ;  a  great  numher  of  angular  points,  only 
certain  number  of  which  can,  by  the  hypothesis,  l>c  in  one  plane,  are 
projected  upon  a  single  jdane ; — and  a  hundred  other  difficulties  of 
same  kind  occur.  Can  we  wonder,  then,  if  we  almost  invariably  find 
vagueness  in  the  conceptions,  and  a  total  absence  of  all  ment:d  vigour  ia 
gmppling  with  questions  relating  to  space,  when  we  reflect  that  the 
student  is  left  to  form  his  conclusions  from  yuch  confiLScd  iind  contradictory^ 
representations  as  ihe  usual  figures  (always  incorrectly  drawn,  t(.w>,)  a 
calculated  to  furnish.  A  feeling  of  disgust  with  the  study  itself  is  (he 
iiK'vitable  consefjuence,  and  the  entire  abandonment  of  the  subject  bj 
students  in  general  is  a  complete  proof  of  our  assL-rtion.  Let  thestudeu 
however,  adopt  the  practice  of  making  models  of  his  figures  relatiro  t 
apace  ;  and  then  the  simplicity  and  eleg:mce  of  the  nitional  process 
will  he  so  striking  as  to  insensibly  create  a  devotion  to  it,  which  forms 
Btrong  contrast  with  the  repulsive  feelings  with  which  In;  had  before' 
appronched  to  it.  To  tutors  ^\^'  would  say, — Vou  are  false  to  the  t 
reposed  in  you,  if  you  do  not  adojit  tJiis  plan  in  your  professional  duties; 

Again,  with  respect  to  models   in  the  study  of  Descriptive  Geome- 
try, we  would  urge  with  cqu:d  earnestness  its  adoption  in  this  case,  too, 
or,  if  possible,  with  greater  earnestness.     It  must  he  recollected  that  the 
Hemonst ration   of  the   accuracy  of  the  assigned  operationa  depends  en- 
tirely upon  reasonings  resjiecting  lines  :uid  jdanes  variously  drawn  with 
respect  to  the  planes  of  proj«»ction.      The  properties  of  the  project! 
tiud  traces  themselves  are  »lerived  entirely  from  such  rciisonings;  and  h 
that  is  not  aware  of  this,  or  sufficiently  impressed   witli  this,  has  littl 
chance  of  obtaining  a   Hrm    hold  upon  tlic    methods  of  the  science,   o 
power  to  investigate  for  himself  either  u   property  or  a  method  of  con 
struction  which  will  be  of  any  essential  use  to  him,  and  upon  which  h 
can  place  any  satisfactory  dependence. 

Moreover,  tlie  interpr elation  of  a  Descriptive  Projection,  or  the  p: 
jcctionul  representation  of  a  figure,  can  novcr  become  Jumiliar  operutiooaur 
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except  we  tulopt  this  practice  ;  and  without  thia  power  1>emg  very  fami- 
liar, it  is  impo8sihl<!  to  render  Descriptive  (Jeoniotiy  subservient  to  ulte- 
rior objects  whether  mathematical,  physical,  or  practicjil.  We  are  quite 
nvinced  tliat  the  great  success  which  attended  ll)e  professorial  laWurs 
of  Monge  and  Hachetto  in  the  Polyteclinic  Hchooi  was  due  quite  as 
much  to  their  employment  of  models  as  to  their  elegant  devclopcraent  of 
the  principles,  to  the  enforcement  of  which  those  models  were  rendered 
subservient.  The  models  in  that  celebrated  school  were  made  by  the 
hands  of  llaehette  himself;  and  so  much  pains  did  he  bestow  upon 
them,  that  he  laughingly  to  a  friend  of  ours  called  them  "  his  children," 
Of  course  we  do  not  wish  our  readers  to  adopt  the  idea  that  silver  is  the 
necessary,  material  of  wlucli  to  construct  them,  or  that  they  require  to 
be  made  with  the  same  nicety  tliut  an  instninicnt  fiir  delicate  physical 
experiment  ia  made,  because  llaehette  miule  muny  of  his  of  that  material, 
and  employed  so  much  care  upon  their  construction.  "NVe  should  as  soou 
think  of  recommendin-;  all  preseribcd  geometrical  constructions  to  he 
performed  with  silver  compasses  aud  platinum  scales ;  but  we  do  urge  that 
if  geometrical  investigations  require  a  representative  figure  to  be  drawn 
vnih  some  degree  of  care,  there  is  infinitely  more  necessity  for  some  kind 
of  model  in  the  study  of  a  proposition  referring  either  to  Descriptive 
feometry  or  the  Kational  Geometry  of  Space. 

We  have  often  wondered  that  our  instrument-makers  hare  never 
ventured  to  undertake  a  serifs  of  models  adapted  to  the  eleventh  and 
twelfth  books  of  Euclid ;  especially  as  this  is  the  professed  text-book  in 
our  universities  and  schools.  The  French  have  such  a  set  adapted  to 
Lcgendre's  Geometry,  which  are  very  compactly  packed  iu  a  small  case, 
considerably  less  than  our  common  portable  writing-desks.  We  feel  it 
but  just  to  confess,  that  though  the  Geometry  of  Tliroe  Dimensions  had  j 
been  long  a  favourite  study,  yet  the  conteraplatiou  of  those  elegant  I 
models  was  to  us  of  great  persomil  service  in  ennbliug  the  mind  to  grasp 
the  tout  cnxembh  of  the  data  or  h^'pothesis,  and  the  auxiliary  liuea  and 
planes  which  were  employed  in  the  investigation.  Wc  would,  therefore, 
urge  all  who  are  concerned  cither  iu  teaching  or  in  the  study  of  this 
branch  of  science,  to  form,  ns  well  as  they  can,  such  models  for  them- 
selves pari  pas9U»  Most  of  them  may  be  readily  made  of  card-board, 
silk-threads,  and  brass-wire,  with  sutficient  precision  to  answer  all  the 
processes  for  which  they  are  constructed. 

One  remark  more,  respecting  tlie  form  in  which  the  following  prop<v 
sitions  arc  developed,  may  be  necessary  here. 

It  is  fumiUar  to  every  one  who  has  looked  at  geometry  as  a  science, 
that  the  ancient  mathematicians  not  only  demonstrated  the  accu- 
racy of  their  method  of  constructing  a  problem,  but  that  they  had 
also  a  method  of  anii/yzin^  it,  as  a  preparatory  step  to  their  obtaining 
the  construction  itself;  from  which  analysis  the  method  of  construction 
was  actually  deduced.  This  analysis  vras  a  secret  art  amongst  them, 
and  few  traces  of  it  are  to  be  found  in  their  ^^•ritings.  Indeed,  except 
from  that  valuable  relic  of  the  ancient  geometry,  the  mathematical  col- 
lections of  Pappus,  we  have  no  direct  evidence  of  their  knowledge  of 
this  art ;  though  it  would  be  abundantly  evident,  from  other  <:ft\v«.\As«s^ 
.tions,  that  such  must  have  been  the  case,  evew  \vaA  V!ti^  STtt^s«»^A  'A 
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P^TT-'i*  T-fT-^hr'i  in  thf!'  *l:irk  MT-*-.  v\.v.  **>  r.ianynf  xh-'y  anoivnt  trritings 

v*T^  T'.'T-iijy  iiTi-l  iiT«^?ri*?vn'.l y  N-t  • . 

>'  fir  i*  :;:•'  aTi:iiv<'i  '-t'  a  ]'r.'"'!»  m  :«  0'in<"^nie !.  it  roci^t*  in  sup- 
T^»i'::';  :*•-"-  Tr'.'!-:n  avtuill;-  ocoi-Tnivr- .1.  a:i '  in  tl.-.Ti  *-xam:n;r3  th<*  rela- 
Ti',''-  «bk';i  suVsisr  ''ftw  ni  i!i'-  rfi/f  ti'.;-!  '?■  rir'n;.     T\A<  is  jfnerallr,  in 

Olid  }ifDc<?  a  br!"f  ^r.iyrmoTit  of  \x^  li.ivjrt-  ^  i  ■■■•m-*  r..-r.  i^ry.  m)  far  as  it 
is  tniployed  L»rr'^. 

111*?  eiSMitia:  rhar.i**t».-r  of  th«*  !>• -crip'.iv.-  fi-;.'>:r.ftry  ;i5  a  scionco  is 
lliat  it*  reo.T'jninjs  ar»>  crinf^vrnhi,'  tl:c  f^^'ur-i  situatvl  in  xpacr,  whilst 
a]]  it?  CfjutfrucfioH*  art-  oxt-ratol  i.'i  p*.Ttn. 

In  tb*:-  '-nTv?.  ihc  Unv*  an'l  tho  ]>:aii'  «.  r.>  ^vt-ll  .i«  ibe  p!an«?5  of  pro- 
j«^t:oiL  ar^-  supi'T'-it-n]  to  !■*•  in  their  ■•^^n  i-r-'j  ?r  T"'*:r!*'»n«.  and  lia^s  and 
j»!aT'-«  art  Tari'iuOy  orinc-'ivod  to  be  dni^n  i:i  *p-:  i^t-d  <4ir:  «.-tion*  and 
positiftfifc  ;  and  ibo  rfasonins'  is  onnr-niiTiir  tbo  o'::5t'qu*n'eft  of  tbe^e 
<.fjji-i*.TUf:x\r,j\^,  till  at  b-n^rtb  t}.c  fsiTur.  s  mndi'  ?y  tbi-»  iracv*  of  tbp  several 
plan'r*  and  surfi^^?  up<jn  tbo  piano?  Kti'  pr-iiooii-*»Ti  aro  O'-^mj-U'tt/ly  dettT- 
ininfrd.  Tlu*  f^onstru-: :ions  derived  tV'm  tbe^.-^  r.-.'i-on-n;:^.  i''»be  effcctirf, 
are  always  su'-li  a?  ean  bo  made  ''it]i"r  wliMly  up.-.n  on.,-  of  tbe«o  planes 
or  wb'.'lly  on  tbp  othor.  pener.illy  uj  on  ritlier  of  tli'-ni  taken  at  pleasure. 
In  tbe  invf-tiiration.  tiu-rttV-re.  tin-  data  nre  all  suppn^-d  to  W  in  tboir 
pespettive  natural  ]ilac«*< ;  in  tbo  oon«.trm-riiin.  ibo  planes  of  projection 
are  ^upposefl  to  be  brfiugjbi  into  tijo  «anie  ]'!an»*  by  ibe  rev*ilutiun  of  one 


•   Tm  thf»«.-  wl;o  flf.;-  Jjot  w.-ll  T^r*--  I  ill 

the  jLilO'rtphv of  s-X'mttricnl  rr.-aaoDin «, 
«r.-:  ri,-cor:inie:«l  an  aticuiiw  stu  Iv  of  tht* 
ihirl  V-'^'li  of  lh*r  MaOtematiciil  C'lfU'ctinus 
of  Pappu*.  the  noi*/«  aj-j-'iili-i  t*^  Dr. 
Truli'n  Life  nf  Simeon.  ui<l  Kryer'«  i-  li- 
tioD  of  La«v*n  ou  the  Geomttricnl  Aua- 
ij/fu  fff  the  Audenti.  \VitIi  nr-^i'i-ci  t'j 
exain{»!"r!i,  ^^  Dr.  Tra-Il  nnnv  vt-sfs  a^'i 
reconunende']  to  «  Lt-^lit-V  fr'eomrtrirfrl 
Anaiiftu.  ftubst*ijuem*y  i>ut>|>hel  Br>  tlu- 
firftx  pan  of  liift  s^-cnd  v-iluuic  of  dV*- 
mttiyj  —  and  thuu^*i  ili'-iv  ar'.*  i.>i:i::ii»i> -nal 
erropj  in  it,  w**  kn'<w  no  ^ne  wurk  iKXter 
adajit4.-d  to  create  a  200J  ta*t«  in  this  do- 
^itfii'-m  of  G^oni'  try.  WilJI'oreV  <Ic- 
iDoiiMratlou  'if  I.awK<ii*B  Tb^or^uis  iu  tlit* 
Afancheslrr  Tmn*nrtiotni.  or  in  the  sixth 
T(.»luiu«-*  of  L^ylrtum's  Mathematical  Re^ 
po*itoryf  is  alHj  an  tiL'^faat  and  instructive 
berit-s  of  exampk-s  of  the  nioiiv  of  suoo^- 
Kve  dt*rivati*.»n  of  tlieorems,  thoui:li  it  can 
hardly  be  calltd,  &»  some  hare  calUnl  it, 
a  formal  aystem  of  aiui]y&i&.  8waU*'» 
O'eomrtricai  Amu^^emfnts  is  a  work  whicli 
we  cannM  too  earnestly  ivcorameml  to 
the  \-oung  student,  aa  tiie  best  i«iTiis  of 
examplcii  with  whicli  wi'  are  aeijuainted : 
but  this,  we  bi/lievf,  Hke  Fryt-r's  Law^.m, 
id  only  to  be  met  with  Oi'caHioually;  ami 
»-e  confew  we  are  surprised  tliat  neither 
bf  them  have  been  reprinted.  The  j^rcat 
atorfhouae,  however,  of  geometrical  ana- 
lysis is,  the  periodical  mathematical  litt> 


r.itur«'  i-f  the  la«t.  anl  eariy  part  of  the 
linstni  coniiirj ;  au"l,  e5|«rvially,  Lt-y- 
Lfum's  Mathfjuttt'tcal  Rfp^'titmy  (hutU 
s^-ri  >),  i'a'  iM'it^' and  (w'euit'fmfH's  JJiu' 
riff.r.n'l  \hv M'tthrmtttiral t  'mnpiniom.  To 
tlu-H-  may  U-  a-Mftl.  I-m  iheyan*,  for  the 
im»>t  part.  v\tn-nif ly  s^'arvc,  the  Lirrrpvil 
■'it'iU'tit,  till-  /fuil  ijuiirtfrlji  Vititor^  ihe 
/?->. /...■)  Kh'fU'.rfr,  :i->\,\  \\w  J^tdt  C'^rrr- 
tP'iu'ient^  Tumi-r'!*  MntWmatieal  ^Tjrrri- 
*f*,  tho  Matfiemtiticmrt,  Burrow'9/>jiiri«, 
SwaU"-  Lircrff'-J  AjiuUoniut.  AVliiiinj^'s 
>i'i«;(.'i*fi.'  /^ivr/».''/r,V,  ai:d  Mnthetnaticai 
Ih'iphtf,  thi-  .</ivA7'>H  Itrc,  lloaiirs  /*«/- 
Indium^  MartinV  Mapazine,  as  wvU  as 
many  i>f  thu  older  viiIutiki^  of  the  Orntie- 
man'jf  Afii;piziru\  i\:v  Tn^rn  an*i  Cnuntrif 
^fapa:inr,  and  jsov.nil  of  the  other  si-riuu 
of  munihly  n-ork*%  Manyexee'.leut  papers 
onOi.-umelryaR  al:-^  intcniporse4i  through 
t]\Q  PhU^oj.'iit-'tl  .Ifc/^diiHf,  the  Jnni/t 
of  Phif'\inj,h*\  Nifht«ls«in'«  Journai,  the 
Qtuirtfrff/Jottruaf  of  thr  Rnjfat  Institution, 
and  JirewsterV  aii<l  .lamie^on's  JSdiH- 
^urffh  Ph'xhyf-iiMcn}  Journal*,  Of  all 
thust.'  wurks,  a?*  well  as  «'.^ver:d  not  hfrv 
enanieratetl,  and  of  the  Continental  jour- 
luls  j-enenilly,  we  ^lIaU  )c|»eak  more  at 
lar^e  iu  amithor  plnct',  unl  on  another 
OL-ea-^ion.  Our  prevui  object  is  mervly 
to  direct  the  youni:  »>tudent  to  the  places 
in  which  he  may  find  elr«;ant  models  of 
the  GLtimetrical  Aualvais,  from  which 
to  form  his  taste  and  Ills  6t^-le. 
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of  th«m  about  the  ground^ine,  carrying  with  it  all  the  traces  and  pro- 
jections of  the  sereral  data  of  the  prohlem  ;  and  the  constructions  which 
the  inrestigation  or  analysis  (we  prefer  the  former  term,  since  the  ana- 
lysis, in  its  nsnal  acceptation,  is  not  rendered  formally  complete,)  has 
pointed  out,  are  performed  in  this  plane.  No  formal  demonstration  is 
generally  necessary,  as  it  is  almost  always  a  mere  ohvious  reversal  of  the 
investigation ;  and  this,  too,  is  in  accordance  with  wluit  takes  place  in 
the  regular  analysis  of  a  problem.  Where  it  appears  to  be  necessary, 
we  shall  give  a  demonstration,  but  not  otherwise. 

IV. 

PKOPOSmONS  CONCERNINO  THE  StKAIOHT  LiNE  AND  PLAKE. 

Prop.  I. — Prob,  Given  ike  projections  of  two  points  upon  the 
plane  qf  ike  picture^  to  describe  Ike  projection  of  the  straight  line  pass- 
ing through  them. 

Draw  the  straight  lines  through  the  projections  upon  the  planes  of 
projection,  these  will  be  the  projections  of  the  lino  soiight,  as  is  evident 
from  page  308. 

Prop,  IL — Prob.  Given  the  projections  qf  a  Hue,  and  a  point  in 
one  qf  the  projections,  tojind  the  corresponding  point  in  the  other  pro- 
jection. 

Let  x'x  he  the  ground-line,  r's' 
and  b"s"  the  horizontal  and  vertical 
projections  of  rs,  and  p'  a  point  in  the 
projection  on  the  horizontal  plane. 
Draw  p'p''  perpendicular  tox'x,  meeting 


n^s"  in  p'.     This  is  the  vertical  pro- 
jection of  p.   (See  Art.  17-) 

In  a  similar  manner,  had  p"  been 
given  p'  might  have  been  found. 

Cor.  3 . — If  one  of  the  projections 
upon  plane  be  parallel  to  the  ground-line^  the  line  itself  is  parallel  to 
the  other  plane  t^ projection. 

Cor.  2. — If  both  projections  be  parallel  to  the  ground-line^  the  line 
itself  is  parallel  to-  both  the  planes  qf  projection,  and  therefore  also  to  the 
ground-line  itself. 

Prop,  III,— 'Prob,  Given   two  projections   qf  a  straight  line,  to 
Jlnd  the  intersections  of  the  line  with  the  planes  oj^ projection, — or,  in  oilier 
words,  to  find  its  traces. 

Invest.  Let  p  and  q  denote  the 
points  in  which  it  meets  the  plane. 
Let  the  vertical  projecting  planes 
cut  the  planes  of.  projection  in  qp' 
and  p'p.  Then  since  the  projecting 
plane  qpf*,  and  the  vertical  plane  of 
projection  are  both  perpendicular  to 
the  horizontal  plane,   their  inter- 
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Bertion  pp'  is  perpendicular  to  it  (Course,  theor.  110);  And  hence  to  thffj 
ground-line  x'x  in  that  plane.  j 

In  the  same  manner,  the  line  qq"  is  perpendicular  to  x'x.  j 

Consir.  Hence  produce  the  given  projections  of  the  line  to  lll««C| 
the  pround-line  in  p'  and  Q,"  respoctivfly  ;  fron»  p'  and  q,"  draw  lines  prr-l 
pondioular  to  the  ^ound-line«  meeting  those  projections  in  p  and  q  re-j 
epectivelj.  Then  tliese  arc  the  points  in  which  the  line  whose  proj^M* 
lions  arc  gircn  cut  the  plane. 

Prop,  IF, — PnoB.  To^/ind  the  angles  which  a  line  nfkose  pro/ec- 
turns  are  given  males  rvith  the  planes  of'  projection. 

Invest.  Let  p  and  Q  he  its  intersections  with  the  planes  of  projection, 
and  let  upp'  he  its  vortical  projecting  plane.  Tlicn  since  the  plane  fqp* 
is  perpendicular  to  the  liorizontal  pliine,  pqp'  h  the  angle  formed  hy  the 
line  PQ  and  that  plane,  ami  ppVi  in  a  right  angle.  Let  the  plane  pqp' 
revolve  ahout  pp'  till  it  eoinoides  with  the  vertical  plane  of  projection; 
then,  since  pf'q  is  :i  right  aii(^le,  the  line  p'ft  will  always  he  in  the 
horizontal  plane,  and  tlu'  point  n  will  deacribe  a  circle  in  it  cutting  the 
ground-line  in  t;  and  in  that  ]K>sition  of  the  plane  pq  will  coincide  with 
PT,  and  be  uqual  to  it.  / 

Constr,  Kind  the  traces  of  the  line  p  and  q  (prop,  iii.) ;  and  then  H 
with  centre  p'  and  distince  p'q  dcscrlW  a  circle  cutting  the  ground-Hnc  ™ 
(on  cither  side  of  p')  in  t.     Join  tp,  then  the  angle  ftp'  is  equal  to  the 
angle  made  hy  the  line  and  the  horizontal  plane  of  projpetton. 

A  similar  construction,  with  an  interchange  of  fhr  phmes  of  projec- 
tion for  each  of  tlie  operations,  will  give  the  angle  formod  hetwecn  the 
line  whose  projections  are  given,  ;md  the  vertical  plane  of  projection. 

Phop.  V, — Prob.   Given  the  projections  of  two  straight  (ines^  to, 
Jind  the  angle  comprised  between  thtrn. 

^When  two  lint-s,  ah,  a'k' are  not  in  tlie  suiue  j.Iuno,  (he  usujd 
definition  of  an  angle  docs  not  apply  to  tlieir  mutual  uicUiiiition,  It 
may,  however,  be  easily  shown  that  two  phmes,  ah  and  ha'b',  cut 
be  drawn  one  through  each  line,  at  right  angles  to  each  other.  Th© 
angle  fonned  hy  the  line  a'it,  draMJi  parallel  (o  one  of  the  lijies  ab,  and 
the  other  line  a'd',  or  the  migle  iiA'n,  is  called  the  inclination  of  the 
lines  AB,  ab'  to  one  another,  or  the  angle  con(;uned  between  the  linea 

AB,  Alt'. 

This  more  general  definition  evidently  includes  that  of  an  angle 
in  plano.~\ 

From  the  remarks  in  the  braeketM,  it  is  obviotis  that  the  problem  is 
reduced  to  finding  the  angle  contained  hy  two   linens  in  the   sume  plane 
one  of  which  is  parallel  to  one  of  the  given  lines,      l^t  the  line  drawn 
pandlel  to  one  of  the  given  lines  pass  through  the  liorizoiilal  trac«  of  the 
other. 

Invest,  Thus,  let  t"  p'  be  the  traces  of  one  of  the  given  lines,  and 
r"s'  those  of  the  other.     Through  s'  draw  s'q'  parallel  to  pV,  and  through 
s"  draw  s'q"  j>anUlel  to  p"t",  and  a'tj"  perpendicular  to  the  ground-line 
meeting  it  in  q". 
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Then,  (prop,  iii.)  the  points  s',  a''  are  the  horizontal  and  vertical 
traces  of  a  line  parallel  to  T^'p'  and  passing  through  s'.  Join  r"s'  and 
q'V;  then  the  three  sides  of  the  triangle  r"s'q''  are  known. 


Consir.  Hence  by  prop-  ▼!•  find  the  lengths  (=:  r"v)  (=  q"v)  of 
b"s'  and  q!'s\  and  on  B^'a"  describe  the  triangle  r"h'q",  or  r"  u"  q!\  whose 
sides  are  equal  to  r"s'  and  q,"8',  respectively,  on  either  plane ;  and  the 
angle  (r"  h'  q",  or  r"  h"  q",)  contained  by  them  is  that  sought. 

Prop.  VI. — Prob.  Given  (he  projections  of  a  line  and  a  pointy  to 
draw  the  profections  qfa  second  line  passing  through  the  pointy  which 
shall  be  parallel  to  that  whose  projections  are  given. 

Invest.  Let  p  be  the  given  point  and  lm  the  given  line :  and  through 
p  conceive  the  line  pq  to  be 
drawn:  then  through  pq  draw 
projecting  planes  parallel  to  the 
projecting  planes  of  lm:  then, 
since  the  projecting  planes 
through  the  parallel  lines  pq 
and  LM  are  both  perpendicular 
to  the  planes  of  projection,  they 
are  parallel,  and  their  intersec- 
tions with  these  planes  are  also 
parallel.  That  is,  p'q!  is  parallel 
to  l'm'  and  p'^q"  to  l"m".  More- 
over, p  is  in  the  line  p%  and 
hence  its  projection  p'  is  in  the 
projection  p'a':  and  in  the  same 
manner  the  other  projection  of 
p,  viz,  p",  is  in  the  projection 
p"a". 

Constr.  Through  the  given  projections  of  the  point  draw  lines 
parallel  to  the  given  projections  of  ike  line.    These  are  the  \tX5>Y^^\K.«n^ 
sought. 
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Prop.  VIL — Prob,  To  ascertain  whether  two  siratghl  limes,  wkoae 

projections  are  given,  are  in  the  same  plane  or  not. 

First :  If  the  projections  arc  iu  both  cases  parallel,  they  jupc  them- 
selves parallel  (prop,  vi.),  and  hence  they  are  in  one  plane. 

Second:  If  their  projections  on  one  plane  be  parallel,  and  on  the' 
other  not  parallel,  they  are  in  parallel  planes  on  the  first  account,  and 
they  are  not  on  the  second :  and  hence  they  are  neither  parallel,  uor  in 
the  same  plane. 

Third :  If  the  projections  be  not  parallel  in  either  plane,  thoso  projec- 
tions ^nll  intersect  upon  both :  but  if  the  lines  intersect,  they  intersect  in 
a  point,  and  the  projections  of  that  intersection  will  be  that  of  a  point. 
Now,  when  a  point  is  projected  on  two  planes,  the  line  joining  those 
projections  is  perpendicular  to  the  ground-line.  If,  therefore,  the  line 
joining  the  intersection  of  the  projections  fulfil  the  condition,  the  lines 
intersect ;  if  not,  not. 

Prop.  VIIL — Pros.  Givett  the  projections  of  two  points,  to  ctm- 
strucl  a  line~ equal  to  the  distance  <>f  those  points. 

Ixt  p,  Q  be  the  given  points,  and 
p',  q'  and  p",  q''  their  projections. 
Through  p  draw  a  plane  parallel  to 
the  horizontal  plane,  cutting  the 
vertical  plane  in  rs.  Then  the  line 
I'U  is  the  hypothcnusc  of  a  right- 
angled  triangle,  v^hose  two  sides  ore 
p'u'  and  <i"s'. 

Constr.  Tl»rough  either  of  the 
extremities  of  cither  of  the  projec- 
tions, as  p",  draw  a  line,  rs,  parallel 
to  the  ground-line,  meeting  the  pro- 
jecting parallels  of  the  other  extrcuiity,  p'p"  in  8.  In  sp"  produced  take 
KR  =  p'<i'  and  join  nq,".     This  is  the  length  of  PQ. 

Prop.  IX. — Prob.  Given  the  traces  of  two  jAanes,  tojind  the  pro^ 

jeciions  qf  their  line  of  intersedioft. 

Invest. — Let  a  p,  a  q,  be  the 
traces  of  the  one  plane,  and  bp, 
u  Q,  those  of  the  other :  then  p  a  is 
their  line  of  intersection.  Then 
since  the  intersection  of  the  traces 
is  a  point  common  to  both  planes, 
it  is  a  point  in  their  common  inter- 
section (the  traces  of  the  planes 
being  in  the  planes  themselves): 
hence  pand  q  are  points  iu  the  coni- 
mon  intersection  of  the  plane  itself. 
Cow*/r.— Find  (by  prob.  iii.)  the  projections,  p'q  and  p  q,\  of  the  line 

PQ,  joining  the  intersections  of  the  traces  upon  each  plane  of  projectioiu 

These  are  the  projections  required. 
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Prop.  X, — Prob.  Given  the  traces  of  a  plane,  and  the  projections  qf 
a  pointy  to  dram  ike  iractf  <(f  a  plane  patting  through  the  given  point,  and 
parallel  to  the  giveti  plane. 

Inveai, — Let  a  b',  ab",  be  the  traces  of  the  pkne,  and  p',  p",  the  projec- 
tions of  the  point.  If  now  a  line  be  drawn  from  p,  parallel  to  the  inter- 
section of  the  given  plane  with  the  horizonal  plane  (that  is,  the  horizontal 
trace),  it  will  be  parallel  both 
to  the  giren  plane  and  to  the 
horizontal  plane,  and  will 
therefore  lie  wholly  in  the 
plane  sought  Then,  also, 
since  the  line  through  p  is 
horisontal,  its  rerlioal  pro- 
jection is  parallel  to  the 
ground-line;  and  since  it  is 
parallel  to  the  trace  ab,  its 
horizontal  projection  is  also 
parallel  to  that  trace  (th.  i.) 
The  horizontal  and  vertical 
projections  are  therefore 
given,  and  hence  the  point 
B^',  in  which  it  cuts  the  ver- 
tical plane  of  projection,  is  also  given.  But  since  this  point  is  also  in  the 
plane  through  p,  parallel  to  b'  a  b',  this  plane  also  passes  through  r".  Also, 
since  the  planes  are  parallel,  their  traces  are  parallel  (Course^  theor.  108). 
Hence  we  have  this 

Conetr.  Through  v'  draw  p'r'  parallel  to  the  trace  ab'  of  the  given 
plane,  and  through  v"  a  line  p'h^'  parallel  to  the  ground-line,  meeting  the 
perpendicular  through  r'  in  r'.  Through  n"  draw  c"u"a  parallol  to  ad", 
meeting  the  ground-line  in  s;  and  through  s  draw  sc'  parallel  to  a  b'. 
Then  so'  and  so"  are  the  traces  required  of  a  plane  through  p  parallel  to 
b'ad". 

Instead  of  this  construction^  an  interchange  of  the  planes  of  projec- 
tion, and  of  their  corresponding  operations,  might  have  been  employed, 
and  the  resulting  traces  would,  evidently,  have  been  the  same. 

AVe  hope  to.be  able  to  complete  the  problems  respecting  the  straight 
line  and  plane  in  our  ensuing  paper. 
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In  our  first  volume  we  offered  a  gonerul  sketcU  of  the  recent  progresa  of 
opticiil  researches,  in  the  course  of  vhich  wc  were  neeessarily  led  to 
speak  of  the  exifltence  of  dark  lines  in  the  prismatic  spectrum;  a  pheno- 
menon first  noticed  by  Dr.  "W'ollastou,  and  afterwards  more  precisely 
examined  by  Fniunhofer;  and  *vith  respect  to  winch,  much  curiosity  has 
hecn  excited,  and  sometimes  no  little  difficulty  felt^  as  to  the  gcnenil  prac- 
ticability of  verifying  the  observation,  at  least  without  great  skill  and  ^ 
very  delicate  apparatus.  Wi?  purpose,  tlierefore,  in  the  present  instance,  H 
to  make  a  few  remarks  on  the  general  nature  of  this  phenomenon,  and^^ 
the  mtans  of  observing  it,  for  the  satisfaction  of  those  readers  who  may 
he  interested  in  so  curious  an  appearance,  and  may  have  experienced  any 
of  the  difliculties  alluded  to  iu  their  attempts  to  witness  it. 

It  seems  not  improbable,  from  facts  which  have  fallen  under  our 
notice,  that  some  individual  eyes  are  so  constituted,  that  they  perhaps 
are  inciipable  of  accurately  distinguishing  these  lines;  but  wc  imagine  a 
far  more  common  cause  of  failure  is  a  want  of  a  previous  notion  what  to 
look  for,  or  not  unfrcc^uently,  a  prepossession  absolutely  erroneoua,  as  to 
tlie  kind  of  nppciiranco  to  be  expected;  so  that  the  real  object,  though 
seen,  is  overlooked.  Wc  have  kno^va  instances  in  which  an  individual 
has  looked  often  for  them  with  a  very  good  appanitus,  without  perceiving 
any  tiling  more  than  the  ordinary  spectrum;  and  yet,  when  wc  have 
exhibited  a  drawing,  representing,  even  roughly,  the  general  appearance 
and  relative  position  of  the  lines,  the  party  has  been  able  immediately  to 
recognise  them.  I^rgc  and  accurate  engravings  of  the  lines,  as  seen 
with  a  good  telescope,  are  given  in  Sir  J,  Herschel's  Treatise,  and  other 
works  ;  but  these  give  little  assistance  to  a  learner  in  detecting  the  phe- 
nomenon for  the  first  time,  from  their  lK"ii*|<  complicated  by  a  vast  num- 
ber of  lines,  which,  under  ordinary  circuinstauces,  are  not  seen;  whilst 
those  whicli  arc  ordinarily  the  most  prominent  and  best  marked  in  these 
representations,  lose  their  distinctive  characters,  and  appeiir  no  more 
tionapicuous  tban  the  rest.  These  are,  however,  perfectly  correct  reprc- 
sentiitious;  for  the  character  and  appearance  of  the  lines  are  more  or  less 
totiilly  changed,  according  to  the  magnifying  power  emjiloyed. 

AVhen  we  look  at  the  spectrum  fonncd  from   the 
light  of  the  clouds  admitted  thruugh  a  well-defined 
narrow  slit  in  a    screen  or  wiiulow-shutter,    by  a 
moderately  good  prism  of  flint-glass,  with  the   un- 
assisted eye,  the  spectrum    appears   marked  with 
about  ten  or  twelve   lines  of  different  degrees    of 
darkness   and    breadth,   at    irregular  intervals,    all 
parallel  to  the  slit,  in  the  successive  portions  of  the 
coloured  8])ectrum;  the  chief  of  these  are  repre- 
sented in  the  annexed  rongh  sketch. 
The  seven  principal  lines  fixed  upon  by  Krauuhofer  for  his  measure- 
ments are  marked  hy  the  letters  d,  c,  d,  &c.,  according  to  his  nomen- 
clature.    The  lines  n  and  c  can  seldom  bo  seen,  unless  the  eye   be 


ftft. 


Onn* 


Bhti, 


^».W- 


^  P 


^^^^^^r  DARK  LIN£8  IN  TOE  PRISMATIC  SX'BCTBITM.  4li 

^■■guarded  hy  a  deep-blue  glass;  and  the  remorkaMe  double  line  n  (wbich 
^Bcannot  be  mistaken  when  once  sccnj  requires  a  very  bright  sky,  or  a 
^^piirt  of  the  clouds  very  near  the  sun's  disk.  They  may  all  be  seen  most 
conimodiously  by  throwing  the  direct  rays  of  the  sun  into  tbe  room  by  a 
pliine  reflector.  None  of  the  lines  form  exactly  the  boundary  between 
any  of  the  coloured  spaces.  Mucli  depends  on  the  prism:  the  best  flint- 
gluss  prisms,  commonly  met  with  at  good  opticians',  show  tbe  principal 
lines  well  enough.  Crown-glass  prisms,  though  to  the  eye  apparently 
quite  as  clear,  do  not  show  them  at  all :  but  prisms  of  litjuids  between 
'^m  inclined  glass  plates  exhibit  the  lines  'vritli  great  perfection.  Oil  of 
^P  aniseed  may  be  tried  with  peculiarly  good  effect.  The  employment  of  a 
small  aobromaiie  telescope,  tlirough  which  llie  spectrum  may  be  viewed, 
(in  the  uiiuiner  of  tbe  apparatus  sketclicd  in  our  Number  for  July  last,) 
materially  assists  in  giving  distinctness  to  the  appearance,  and  brings  many 
smaller  lines  into  sight.  ANIien  higher  powers  are  einployecl,  the  appear- 
ance of  the  indiTidual  hnes  undergoes  a  change.  Some  of  those  which 
before  were  broad  and  conspicuous,  arc  now  resolved  into  a  collection  of 
small  and  faint  lines,  and  thus  tliese  standard  lines  cease  to  be  tbe  most 
marked  and  defined  points  of  the  spectrum:  they  are  in  this  respect  ana- 
logous to  double  stars;  aiul  probably  if  higher  powers  were  employed  in 
these  observations,  we  should  go  on  resolving  all  the  apparently  single 
lines  into  combinations  of  others;  so  that  tlie  general  appearance,  under 
higher  powers,  would  retain  no  resemblance  to  tliat  seen  with  lower,  or 

I  the  naked  eye. 
In  the  article  referred  to,  we  have  noticed  the  important  use  made 
of  these  lines  as  points  of  measurement  in  the  determination  of  the 
Tefractivc  indices  for  different  media  :  they  are,  however,  objects  of  highly 
interesting  inquiry  in  themselves;  more  especially  an  no  satisfactory 
explanation  of  their  nature  or  origin  has  yet  been  started.  The  pro- 
visional supposition  is,  that  they  are  absolute  interruptions  in  the  con-  i 
tiuuity  of  the  spectnim;  or  the  vacant  Rj>aces  left  by  certain  definite  raya  1 
absolutely  deHcient  in  tbe  solar  light,  llut  it  is  quite  confonnuble  to  the 
progress  of  inductive  science  to  expect  that  this  supposition  may  in  lime 
be  analyzed  iutt>  some  combination  of  simpler  elements,  and  tniced  to 
some  higher  or  known  principle.  It  lifu  not  escaped  the  surmises  of 
some  philosoplirrs,  that  the  gieat  principle  of  interference  may  have  some 
connexion  with  rhe  resuhs,  though  in  tbe  present  stale  of  our  knowledge 
we  cannot  detenuinc  this  point.  There  arc  many  cases  in  which  the 
nature  of  the  medium  iw  Huch  that  the  lines  cannot  bo  seen.  There  is 
^^  one  resource  which  has  been  indeed  specitically  proposed  and  employed 
^P  "by  Sir  J.  Ilerschel,  and  which^  in  many  cases,  is  the  only  one  of  which 
■we  can  avail  ourselves;  and  this  is  the  absorption  of  definite  rays  by 
certain  coloured  media.  The  common  dark-blue  or  purple  glass  is  highly 
valuable  in  this  respect:  it  gives  certain  %vell-marked  distinct  charsic- 
tcristics  of  tbe  spectrum  (when  viewed  through  it)  at  certain  definite 
jiarts;  and   tf  these  be  well   studied  in  conjunction  with  the  more   pre- 

tcisely  defined  dark   lines,  much   may  be  done   in  many  cases  where  the 
direct  observation  of  those  lines  themselves  is  impracticable. 
This  is  true  to  a  still  greater  extent  in  respect  to  the  later  discorenf 
made  by  Sir  D.  Brewster,  of  the  peculiar  aU&or^t.usu  y(\ia!CiV  ^s5i.\ax.txiiw^ 
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medium  of  nitrous  acid  gna  exercises  on  the  Aolar  npecirom.  lie 
now  distinctly  made  out  that  the  dark  lines  which  it  producf»  are  iara-l 
riablv  no  mure  than  enlargements  of  lines  previously  existing  in  the  siinpltf- 
ftpcrtnini,  thoiigli  tlie  changes  tbu>i  mtule  in  it«  nppcamnco  arc  so  great i 
OS  for  n  time  to  nii8lend  the  judgment,  by  the  idea  that  an  entirely  new\ 
set  of  lines  are  formed. 

If  uo  recvir  to  the  measurement  of  the  unequal  refrangibilily  in  di^ 
fcrent  media,  the  importance  of  accurate  examination  of  the  dark   lines 
M-ill  be  manifest.     It  is  by  thiK  means  that  all  the  later  advances  in   the 
SciciKo  have  been  effected.     In  its  earlier  stages  the  subject  of  dispersion 
made   little   progress.     It  was  fettered  with   difficulties,  which,  in   iaet»' 
arose  wholly  froiu  an  unuccoun table  lulherentc  to  au  imaginary  juinciplt 
of  uniformity  to  which  it  was  8uppo8c<l  nature  would   be  resirioied:   it 
was  cmniped  by  the  limited  and  mechanical  spirit  in  which  the  inquiiy 
was  pur*iued  jut  connected  only  with  practical  olijects;  and  au  indirect- 
and  Iroublesome  kind   of  nhsv-rvatinns  was  employed,   which,  after   m\l^ 
nUbrded  no  very  exact   resultK.     But  from  the  system  introduced  hy 
Fraunhofer,  these  have  now  all  given  way  to  that  union  of  dircctnen 
with   precision,  of  simplicity  with  comprehensiveness,  in  method  nod  ^ 
results,  wliich  usually  mark  the  <>ubstantial  progross  of  (mo  experimental  H 
science,  and  wliich  cliaracteriEi*  investigations  carried  on  in  conformity 
to  the  rvi\\  spirit  of  nature.      Knch  of  the  simple  components  of  light  14 
desigimted  and  identitiabic  by  means  of  the  deilnite  lines,  and  the  direct- 
observation  of  the  angle  through  which  any  single  ray  is  deviated  afli 
•uccpssivc  refraction  at   the  two  inclined  surfaces   of  a  prism    of  anj 
medium,  gives  at  once  the  index  of  refraction,  or  numerical  expressioa; 
of  the  mtio,  for  that  ray,  and  that  medium,  uhich  is  the  essc-ntlul  clemcDt* 
in  all  calculations,  whetlier  for  theoretical  or  practical  purposes.      In  our 
report  of  the  Bristol  meeting  of  the  British  Asw>ciation,  wo  nientionod 
series  of  olwervatioim  of  this  kind  laiil  before  the  jtbysical  84'Ctiou,  for  a 
variety  of  different  media,  by  Professor  Powell.     Tliese  obsen'ations  httW 
MDce  appeared  us  one  of  the  tracts  published  by  the  Oxford  Ashmoleoa 
Society,  together  with  some  preliminary  remarks,  containing  an  historical  ^ 
•ketch  of  the  progress  of  the  inquir)'.     The  theoretical  bearings  of  theM'fl 
results  an;  discussed  by  the  same  gentlemen,  in  a  paper  lately  read  before 
the  Roy  id  Society. 
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^  ToL.  XIII.    Part  I.  | 

In  conformity  with  our  promiBe  in  a  previous  numWr,  we  proceed  to  gire 
rtir  readers  nn  Rnnly»is  of  the  contents  of  this  part  of  the  EdinhtirgK 
rninsactions. 

I-  On  the  Inrestigaiiori  of  Magnetic  Inieiisiltf  btf  the  QgnUaiiont  9/*  the 
Uorizontal  Scedle,  By  W .  Snow  lliirris,  Ksq.,  F.K.SS.  J^ndon 
and  Edinburgh. 

The  Hoyal  Society  of  I-Minbucgli  not  puhUslnng  its  Tmusactlons  Ht  re^lnr 
inten'als,  it  happens  generullv  that  the  contents  of  the  earlier  papers  in 
each  fiaacioului  beoomc  pretty  genemlly  knowit  to  the  scientific  world 
Ihrougli  other  sources,  before  we  obtaiji  the  jmper  in  its  complete  form 
in  the  publications  of  the  .Society.  .Vucli  is  the  case  with  the  present 
paper. 

Its  object  is  to  enforce  the  performance  of  experimenta  on  the 
vibration  of  the  magnetic  ]K'ndulum  in  vacuo, — at  least  in  the  verj"  atte- 
nuated Btntp  of  the  atmosphore  which  tlie  air-pump  enables  us  to  obtain. 
iJe  concludes,  from  liis  exj>crimen(8,  which  are  mnde  with  great  care  and 
considerable  address,  that  '*  if  the  oftcillatiotiB  b*^*  taken  in  vacno^  (lie  dif- 
ferences in  the  arcs  of  vibration  in  sunshine  and  in  shade,  may,  under 
certain  conditions,  vanish,  or  nearly  tio;  us  ulsio,  that  the  time  of  n  given 
number  of  vibrations  is,  upon  the  wlAle,  in  a  void,  rather  increased  than 

[       tUmini^hed." 

I  The  former  of  tiiese  conclusions,  should  it  be  found  justified  by 

'        subsequent  experiments,  (which  we  confess  we  greatly  doubt  will  be 
ultimately  the  case,)  will  show  that  the  magnetic  intensity  itself  is  not 

I        dependent  for  luiy  modification  whatever  upon  temperature.     The  latter 
is  only  what  we  should  expect  from  the  known  laws  of  the  pendulum. 

j^H  JI.  An  Account  t^'  tuntc  £j:pcnmenls  oh  the  Eieciricii^  o/'  Tourmaline 

^H  ami   other    Minerals    when    exposed    to   Heat,     Bjf  James   Duvid 

^B  Forbes,  Esq.,  F.R.SS.  UnJ.  and  Ed.,  Professor  of  Natural  Phiio- 

^H  »oph^  in  the  Vmversity  qf  Edinburgh. 

^■Professor  Forbes  haWng,  during  the  summer  of  lt]31«  been  much  engaged  ! 

^■in  studying  the  relations  of  bodies  to  heat  and  electricity,  was  induced, 
bv  having  in  his  possession  a  considerable  number  of  large  tourmalines,  to 
repeat,  and  endeavour  to  verify,  some  experiments  which  Becquercl  had 
made  with  this  mineral.  His  method  of  experimenting  was  essentially  < 
with  tliu  electrometer  of  Coulomb;  and  his  modification  of  the  apparatus 
for  the  puq)08e  of  experimenting  is,  we  think,  as  efficient  as  it  is  simple 
and  elegant.  To  this  wc  would  refer  such  of  our  readers  as  are  desirous 
of  making  experiments  on  i\iQ  electricity  of  minerals;  and  merely  con- 
fine ourselves  here  to  a  statement  of  his  results. 

He  vfrified  (ho  conclusion  of  Bccquerel,  that  the  Tourmaline  onl}' 
develops  electricity  when  it  is  in  the  act  of  changing  its  temperature. 
TThilc  tlie  minerul  remains  stationary  in  temi*oralut€,  ft»\.  VVift  ^\^n«^ 
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Tesrige  of  electricity  is  indicated  >iy  the  electrometer;  nor  wliMi  pi 
in  a  cooler  modiam  waw  the  developemcnt  of  eloctriciiy  {iroportional 
the  change  of  teinperature.     It  appeared  to  rise  gradually  to  its  moxlmi 
T\'hen  tlio  tourmaline  was  about   hnlf-v\ay  cooled   to   the   temperature 
the  npartmeut;  thengracJiially  dimiuisluu;";,  re-dcscnnded  to  zero,  when 
rtached  that  point,     Such    was  Becquerurs  experiment  when  the   toui 
mail  lie  ^vas  heated  to  212°;  and  Professor  Forbes  has  found  the  sai 
general  character  to  attend  upon  other  leniperatures. 

lie  then  made  some  experiments  to  ascertain  the  effect  of  dimeimU 
in    modifying    the    electric    action.       In    this    he    found   great    irrcgu- 
Inrities,  which  he  attribates,  witli  gn^at  jirohahility,  to  irregularities  inj 
the  structure  of  the  fipeciinens;  but  upon  the  whole  he  considers  liiinsrl 
justified  in  believing  that  the  '"urea  of  the  section  has  so  far  a  genenil3| 
influence,  that  where  tlic  ditferonccH  are  considerable,  the  tliickest  cry^u 
has  ahuost  univursidly  the  greatest  power."     The  maximum  intensity 
a  long  tourmaline,  thougli  less  than  irith  a  shorter  one,  was  considerable^-j 
hut  more  slowly  attained. 

He  also  applied  tlie  same  mode  of  experimenting  to  three  other 
minerals — topaz^  boracife^  and  vicsoiype.  T<»  these  the  law  of  Beoquerel 
aUo  extends — viz.,  that  the  maximum  intensity  of  the  developed  olec-j 
tricity  arrives  when  the  nite  of  cooling  has  become  comparatively  slow^ 
The  tojKjz  retains  its  electricity  long  after  the  temperature  has  ceased  U 
change.  lie  thinks  it  prohabli.>  timt  the  decomposition  and  recom- 
pusition  of  tlie  electric  elements  \&  moredilhcult  in  larger  than  in  smallct. 
<*rystals;  and  that  this  may  account  for  the  anomalies  observed  by  foi 
experimenters  to  he  presented  by  tlie  tounualinc 

III,   A  (u*neral  I'iew  of  the  Phenomena  displutfed  in  the  ^eighhourhood 
of  Edinburgh  bj/  ///r  Igneous  Ifockx,  in  their  Ih'ifttionx  with  Sccond^^t 
(try  Strata^  with  reference  to  a  more  pariicutur  Description  qf  Ihf^^ 
Section  nhich   has  been  exposed  to  view  on  the   South  Side  of  the 
Caxt/e  IliU.     Jill  Major-fieneral  I^rd   Greenock,  C.U.,  I'Ml.iS.  Ed. 

Lord  Greenock  considers   that  the  trap-rocks  in  the  neighbourhood   of 
Edinburgh,  fonned  by  *Mines  drawn  north  and   soutti   from  Burntisland 
to  the  I'entlaiul  llillt^  and  east  and  west  from  Salisbury  Craigs   to  Cor* 
storphine  Hill,  form  anticlinal  lines  (or  nearly  so)  from  which  these  roc 
will  be  found   to  decline   in  opposite  directions."     lie  then  goes  on    to 
describe  the  geological  appearances  exhibited  by  cutting  the  new  south- 
west road,  in  the  section  of  the  Castle  Hill;  and  thinks  they  may  all  be 
explained  by  the  hypothesis  of  two  successive  and  very  distant  convuU^ 
uons  occasioned  by  the  contraction  of  the  interior  crust  of  the  eartJt^l 
during  its  earlier  periods  of  refrigeration;  the  first  of  these,  when  the  trap^ 
was  formed  in  a  state  of  igneous  fluidity  at  the  bottom  of  the  sea — tliQ 
•econd,  when,  with  the  whole  district  in   which  they  nse  situated,  the 
were  lifted  uji  to  their  present  positions  in  a  hard  and  consolidated  %\m 
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rV,    Description  and  Analysis  qf  a  Mineral  from   Faroe,   not   bffort 
examined.     Bt/  Arthur  Connell,  Esq.,  F.R.S.  Ed. 

Whether  viewed  in  reference  to  its  chemical  or  optical  characters,  i 
mineral  differs   from   all   others   with  which   Sir  David   Brewster 
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Mr.  C'onncll  were  acquainted.  It  had  been  supposed  to  be  a  species  of 
nieBOtype  by  Mr.  Rose,  the  mioeml-dealer;  and  Sir  ]>avid  Brewster 
appeared  to  think  it  might  possibly  be  a  variety  of  the  apophyllite. 
Mr.  Conncll  was  led  to  beliere,  from  hia  analysis  of  it,  that  it  is  e!;aen- 
tially  a  hydrated  quatersilieate  of  lime,  and  its  constitution  expressed  by 
the  formula  9  i>'  C+16  A4.,  which  gives — 


SiUca   

Lime  

"Wnter  . «. 

=  5806 

=  26-85 

=   1508 

99*99 
1*he  general  analysis  gave  the  following  elements  of  its  composition : 

Silica =  5;-69 

Lime  »^» =  26-83 

Water  «. „..  =  14'71 

Soda  =     0'44 

Potash   « =     0  23 

Oxide  of  iron  =     0'32 

Oxide  of  manganese  =     0.23 


K 


100-44 

It  differs  from  the  table-spar  in  containing  water  as  on  esaentiol 
constituent,  and  in  the  relative  proportions  of  silica  and  lime, — table-spar 
being  a  bisilicate  of  lime:  from  those  zeolites  which  do  not  contain 
alumina  as  a  necessary  ingredient — such  as  the  apophyllitc  and  Dr. 
Thomson's  Wolhistonite — from  which  it  differs  in  t]iis  respect,  that  the 
quantity  of  alkali  is  too  small  to  be  viewed  aa  au  essential  constituent, 
and  that  the  relative  proportions  of  the  silica  and  base  are  different. 

Sir  David  Brewster  made  ineffectual  attempts  to  obtain  crystals 
from  the  surface  of  a  large  specimen  which  he  possessed;  for  though  the 
faces  of  the  crj'stals  are  perfectly  distinct,  they  lie  so  near  the  general 
surface  that  it  was  impossible  to  detach  a  single  fragment  without 
pounding  it.  lie,  however,  had  a  ]iiece  of  the  mass  ground  and  polished, 
lind  as4;ertiiined  that  it  has  u  doubly-refraetiug  structure.  It  is  also 
opalescent,  reflecting  a  blueish  light,  and  consequently  transmitting  a 
yellowish  one,  and  did  not  possess  pyro-electricity.  In  a  subsequent 
examination  of  a  tlun  slicf*,  it  was  found  to  polarize  light  in  ail  direc- 
lionsy  showing  thai  the  mineral  consists  of  a  congeries  of  crystals  adhering 
togi-ther  in  all  positions. 

Mr.  Connell  proposes  to  call  it  dysclasyiCy  (from  Zv^  and  /c\a<t>,) 
[find  of  course  to  arrange  it  with  the  zeolites. 

Researches  on  the  Vibrations  of  Pendulums  in   Fluid  Media.     By 
George  Green,  Esq* 

The  object  of  this  paper  is  to  apply  the  general  equations  of  the  motion 
of  fluids  to  a  determination  of  the  circumstances  which  are  to  he  consi- 
dered in  a  pendulum  vibrating  in  a  fluid  medium,  and  describing  small 
arcs  of  vibration,  lie  Jissumes  an  ellipsoidal  bob;  and  finds,  \i^ -a. -^ec^ 
elegant  series  of  reasoning  upon  the  foTnx\il»  oi  motvou  viVa*^^  K\i\%  "s^aft 
\0L,  III  E  "^^ 


tii)  TUB  RovAL  socnrrv  of  epinbluuii. 

presents,  that  it  Ttlll  not  only  1>c  necessary  to  ailoAV  for  the  loss  of  weight 
caused  by  the  fluid  medium,  but  also  to  conceive  the  density  of  the  body 
to  he  augmented  by  a  (juantity  proportional  to  the  density  of  the  fiaid. 
'ilic  value  of  the  quantity  last  named,  wlten  the  body  of  the  pendulum 
is  an  oblate  sphoroYd  vibratiitfr  in  its  etjuutorinl  plane,  has  been  com- 
pletely determined ;  and  when  the  sphero'id  becomes  a  sphere,  is 
equal  to  half  the  density  uf  the  surrounding  fluitl.  Hence,  in  this  last 
case,  we  shall  have  the  true  time  of  the  ]»endulum's  nbrati<»n,  if  we  sup- 
pose; it  to  move  ift  vacuo,  and  then  simply  conceive  its  mass  augmented 
by  half  that  of  an  equal  v<»Uime  of  the  fluid,  whilst  the  moving  force 
with  which  it  is  actuated  is  diminished  by  the  whole  weight  of  the  same 
volume  of  fluid. 

^Ir.  Green  also  shows  that  as  tlu;  ellipsoid  is  more  oblate,  the  cor- 
rection l>ecomes  less;  and  that  in  elastic  fluids,  the  error  to  which  his 
conclusions  lead  cannot  have  a  much  greater  pro}»ortion  to  tlie  correction 
which  he  assigns,  than  the  pendulum's  greatest  velocity  does  to  that  of 
bound. 

"We  cannot  conclude  this  notice  without  expressing  some  degree  of 
surprise  at  tbe  notation  for  an  arc  employed  by  Mr.  Cfreen.  AVc  think 
it  savours  something  of  aflectation  in  an  analyst — imd  a  t/onng  analyst, 
too — of  his  powers,  to  write  arc  (=:tan  a)  for  tan  "  ^  a.  Nor  would  it  be 
just,  to  omit  referring  our  readers  to  Profursor  Airy's  important  researches 
on  the  motions  of  a  ])endulum  vibrating  in  a  fluid  medium,  published  in 
the  Memoirs  of  the  Cambridge  Philosophical  Socieli/  for  182();  though 
it  would  be  out  of  place,  on  the  present  occasion,  to  enter  into  any 
special  detail  respecting  them. 

VI.  On  the  Force  of  the  Latin  Prefix^  vai  or  ve,  in  the  Compoxiiion  qf 
Nouns  and  Adjeciivex.  Jit/  the  Uev.  Archdeacon  Williams,  F,R.8.  E., 
Hector  of  the  Edinburgh  Academi/. 

Amongst  the  monuments  of  the  ancient  states  of  human  society,  the 
disjointed  and  time-worn  fragments  of  speech,  the  debris  of  a  former 
state  of  mental  existence,  we  often  find  a  clue  to  the  decision  of  ques- 
tions which  have  made  tlieir  a]ipeal  to  other  tests  in  vain.  Before  the 
rise  of  the  accurate  sciences,  the  history  of  languuges  is  the  history 
of  the  human  mind,  aiul,  in  no  small  degree,  the  history  of  huninn 
society  too. 

A  language  in  its  infancy  has  but  few  radical  tcnni^  and  these  are 
confined  to  the  exjjression  of  our  common  feelings  and  actions,  and  to  the 
names  and  qualities  of  the  objects  with  which  its  inventors  are  conversant. 
It  is  a  well-established  fact,  that  the  least  complex  modulations  of  sound 
are  common  to  the  whole  hunum  family:  and  that  there  is  no  one,  however 
artificiid,  which  (except  in  special  cases  of  physiological  imperfection 
of  vocal  structure.)  cannot  he  acquired  by  the  inhabitants  of  any  country 
on  the  globe.  It  is  true,  there  may  be  a  general  habit  as  to  mode  of 
enunciation,  a  sort  of  thorough-bass  of  speech,  which  may  always  render 
it  a  matter  of  difficulty  to  acquire  the  precise  manner  of  intonation  which 
may  prevail  amongst  another  i)eople.  For  iiLstance,  a  Frenchmau  may 
find  it  extremely  difficult  to  enunciate  the  $;  but  does  not  this  arise 
entirely  from  the  habit  of  his  native  language,  which  zenders  ail  hi« 
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nninatioiu  liar*li  bccauwi  of  (heir  rnpirtity  ?     When,  n^iiii,  do  we  hour 

CftTnbriftn,  a  Si'otrhman,  or  an  Iriiilininn,  Iny  u'dde  th«»  peculiar  intona- 
tion of  his  (TountrvV  Or,  to  conio  nearer  liome,  Howe  helicvc  that  an 
omnibus  cad,  whatever  may  be  his  pond  luck  in  life,  and  the  society  into 
which  money  may  introtluoe  him,  would  cease  to  talk  of  tin*  "  Elephant - 
an-caivule"^     Yet    these   variation?  are  scarcely    less    marked   than  the 

ational  peeuliaritics  of  general  intonation  which  may  he  found  all  over 
£urupt'.  We  have  heard  of  Frcnclmien  speaking  English  so  as  not  to 
b^  distingnished  from  a  native  of  the  **  Sea-girt  ;"  and  we  have  also 
heaiil  of  l!ie  ftame  fijcilitv*  cxifeling  amongst  Engli»hraen  with  respect 
to  other  Kurope;m  languages:  hut  wc  have  only  heard  of  theiu — not 
hetird  the  thing  itself. 

However  this  may  he,  we  are  quite  di!«|>oiMKl  to  believe,  with  Arch- 
deacon Williams,  that  the  essential  ilements  of  hunmn  speech,  in  the 
great  Caucasian  family,  are  inth.-structible:  and  wu  are  so  far  from 
wishing  to  disconntge  sueh  investigations,  that  we  hail  as  one  of  the 
tigns  cif  the  times  very  favourable  to  llie  preservation  of  the  true 
9cirnce  of  minri^  the  investigntinns  which  so  many  profound  and  philo- 
sophical  s*holars,  both   in   this  country  and   throughout  the  C**ntinent, 

e  (inily  laying  before  us.  It  is  with  this  feeling,  that  we  a|tprove 
of  the  researches  contained  in  the  Archdeacon's  paper;  and  that  we 
earnestly  recommend  tlie  attention  of  our  scienfific  readers  to  this  class  of 
inquiries. 

ITic  author  remarks  on  this  subject: — **  This  can  be  truly  said  of 
the  particle  re.  or  rather  ivr,  which  fltill  exists  in  the  language  of  the 
Scottish  peasant,  under  the  same  i'onn,  and,  as  far  as  can  he  ascertained, 
almost  with  the  same  sound,  with  which  it  was  pronounced  more  than 
twenty-five  centuries  ago  in  the  vicinity  and  streets  of  ancient  Rome. 
But^"  says  he,  *'  I  would  not  be  undcrstooii  that  iScotland  alone  has 
retained  the  word,  which,  on  the  contrary,  hsis  been,  or  atill  is,  a  useful 
portion  of  many  other  languages,  as  may  be  seen  from  the  following 
table,  where  the  precedence  is  given  to  those  dialects  which  have  retained 
the  original  guttural  sound,  more  or  \&^  softened : — 


Cimbric  -  -  -  Bach,  Vilck,  softened  Va  1 

Udf/ic  -  -  -  Bcag 

Perxian  -  -  -  Bega,  Beja 

Ttiuionic  -  -  -  FaUe 

frVec/f  -  -  -  -  Bai, — 0?    ■ 

Scoitiah  -  -  -  Wee 


Small,  little. 


^B  To  prove  that  the  l^atin  ce  bore  the  same  meaning,  and  wm,  in  fcct, 

cognated  with  these,  he  proceeds  to  examine  every  word  to  which  it  is  pre- 
fixed initHpun;  state  as  a  long  syllable.  These  words  are,  I'ecors,  />rfi«*, 
Vejovit^  VeyaUida^  I'ejranujt,  Fetcujt  and  Veseulvj^  Fe-Mbivs,  Veticety 
Vespa^  /> .v/jf r// V  and  Fcrperugo,  f'espwejt^  f'eslibulitrtt,  P'esligiuni^  and 
Vegrandis. 

Jfis  eouelusions,  though   opposed   in  some  eases  to  high  authorities, 
Ikre,  "we  consider,  fully  mwle  out  by  a  complete   induction  from   all   the 
in  which  tlie  prefix   occurs,  that  r*  never  has  ati  fc^\Mvsc^<i■^^«^^ 
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Keichcnbach  puLlislicrl  tbroo  successive  papers,  one  iu  1830,  a 
»*coi]jl  in  1831,  ond  n  (liirH  in  1033.  In  the  first  be  describes  th(» 
prtrnffiuc^  ns  wbit(\  tiistflrss.  inodorous,  nitbor  tongb,  ligbter  than  w;»t<-r, 
fusible*  ut  130^  or  \^x\^  I'abri'ubuit;  aud  it  dibiils  unchiuigcd  at  a  bighrr 
teniperuture. 

It  rt^itits  (be  action  of  the  strongest  acids  and  alkalies;  and  finalJr« 
when  pure,  it  bums  with  a  brigbt  flame  without  smoko. 

Iu  thf*  .second  nieiiioir  be  described  another  product  of  the  dcistruo 
live  distillation,  which  he  cuUo<l  futpiotic.  This  body  is  a  liquid,  colour- 
less and  tasloksB,  but  of  a  frapran*  odour.  Ir  is  remarkably  fluid,  and  is 
(he  liphtpst  Hfjuid  known,  undi'r  tht-  ordinary  pressure  having  only  a 
pjtecifio  gravity  of  (li*;"*.  It  bf»ils  at  110°,  distilling  unchanged.  Like 
parnfftMi^  it  resists  the  slrongcgt  ;iciil8  and  alkalies,  and  bums  with  a 
bright  white  flanio  without  smoke*. 

Au  idea  bad  become  general,  that  native  naphtha  was  the  product  of 
destructive  distillation,  and  of  course  Rcicheiibaoli  would  expect  to  And 
I^Aese  products  in  it;  but,  to  his  «nrprisp,  be  could  not  distinguish  a 
Pfcnrjlp  trace  of  either,  lie  ntlriimted  his  failure  to  the  ditticulty  of  pro- 
curing genuine  naphtha,  and  cnjcolured  that  oil  of  turpontino  bad  been 
rmploywl  to  ndultemte  the  sperimens  be  f^vaniined.  this  possessing  in  a 
high  degree  tlie  peculiar  odour  and  nther  properties  of  the  native  nnphlha. 
In  his  third  MrmoirCj  lie  returned,  to  the  hubject,  and  after  examining 
the  best  nnplitba  he  could  procure,  he  was  stilt  unable  to  detect  the 
minute'ft  quantity,  either  of  parnjfittf  or  rupione.  This  led  him  to 
<iueflli(in  the  genend  opinion,  anJ  to  su.spect. that,  after  all,  naphtha  itself 
might  not  be  a  produet  of  de^triicttve  distillation.  To  put  this  to  the 
test,  he  distilled  larg**  ijuantifies  of  brown  coal  along  with  water,  at  212^ 
(and  cons('«|ii('iilly,  no  destructive  di.stilhiti(»n  could  occur),  and  obtained 
considerable  quantities  of  a  nnphtlm  vhich  agreed  in  nil  its  characters 
with  that  which  he  had  jireviously  examined.  It  contained  not  a  trace  of 
parafline  or  eiipione,  and,  to  bis  sur|)rise,  presented  the  peculiar  odour  of 
oil  of  turpentine. 

rpon  eoraparison  of  the  three  bo<lies,  the  naphtha  of  his  own  manu- 
facture, the  nnphtbii  which  he  hml  before  dcperiinented  on,  and  oil  of 
turpentine,  be  found  them  all  to  exactly  agree  in  specific  gravity,  their 
boiling-point,  and  their  chemical  properties.  From  this  remarkable 
coincidonee  he  drew  the  conclusion  that  the  native  naplitba  which  he  had 
examined  wns  genuine;  and  that  it  was  nothing'  more  than  the  oil  of 
turpentiuL*  of  the  great  pine-forests,  to  which  our  coal-l>eds  owe  tlieir 
origin,  having  been  separated  by  a  gentle  heat,  either  before  the  conversion 
of  w(»od  into  co*d,  or  from  the  coal  itself,  as  in  his  own  experiments. 
H  In  this  stage  L)r.  frregory  entered  upon  the  inquiry,  being  much 
iiVimck  with  the  results  of  lieichenbach,  and  yet  convinced  that  the 
Unngoon  and  Tcrslan  petroleum  must  be  a  diftercnt  substance  from  oil 
of  turpentine  and  the  artificial  naphtha  which  he  had  formed;  and  his 
expectations  were  realized  by  finding  a  considerable  quantity  of  eupiontf 
in  the  Jtaiigoon  us  well  as  well  as  iu  the  Persian  naphtha.    As  Dr.  Chris- 

*  Theat:  ctiunictcrK  wire  not  fully  and     w<|nfM)t  di-ternmuiIiMiu  eivtn  iu   Schucig- 
in  all  n-'^pi.'cts  dvvil.pcd  in  the  AKmoirr  ,  ger'i^  JoamAl  for  April,  ItCM. 
fcfcjivU  to,  but  Mre  ptrtlj  takca  from  butj-  ' 
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tiMn  had  olso  obtained  paraffine  from  it,  there,  could  ho  no  longer  any 
doubt  OS  to  these  oils  being  the  product  of  dcstruetiro  distillation.  He 
also  found  that  a  liquid,  sold  in  Paris  under  tlic  name  of  naphtha,  for  the 
preservation  of  potassium,  also  possesses  the  same  properties ;  tuid  all 
three  were  submitted  to  comparative  tests  with  oil  of  turpentine,  native 
Baphtha,  and  the  artificial  naphtha  of  Keichenhach,  and  nianj  discri- 
minating features  in  respect  to  coni'oination  with  otlier  Ixtdies  are 
pointed  out. 

The  existence  of  two  kinds  of  naphtha,  one  tlie  rehult  of  destructive 
distillation,  the  other  not,  is  therefore  fully  made  out. 

Also,  tliat  the  naphtha  examined  by  Ueichenbaeh,  as  well  its  oil  of 
turpentine,  differ  essentially  from  thost-  of  India  and  Persia,  which  are 
decidedly  not  oil  of  turpentine. 

The  foct  of  oil  of  turpentine  having  been  obtained  from  the  distil- 
lation of  brown  coal  at  212°,  proves  that  the  coaljiad  not  been  previously 
exposed  to  a  heat  sufficient  to  expel  its  oil  of  turjientine,  and,  ajhrtiorij 
that  it  had  never  been  subjected  to  destructive  distillation. 

We  would  suggest  the  importance  of  an  examination  of  the  anikraeite, 
in  connexion  with  an  opinion  entertained  by  many,  that  this  eoal  has 
been  carrifnl  up  by  the  lava  which  forms  tlie  trap-rocks.  T'p(m  tht;  deci- 
sion of  this  question,  an  important  geological  hypothesis  must  stand  or 
fall.  The  products,  it  is  true,  arc  gone,  but  the  residuum  may  be  com- 
pared with  the  residuum  of  destructive  distillation. 

Dr.  Gregory  concludes  with  some  judicious  r*'marks  on  the  com- 
mercial value  of  the  Persian  and  Rangoon  petroh-ums,  for  tlio  purposes 
of  affording  light.  Parqfftne,  he  remarks,  equals  wax  in  the  whiteness 
and  purity  of  its  light,  while  it  is  much  more  permanent  and  indestruc- 
tible ;  and  there  is  no  fluid  used  for  lamps  at  all  comparable  to  ettpione 
in  these  properties.  IMoreover,  both  these  substances  are  entirely  free 
from  any  disagreeable  smell  when  burnt. 

XI.  Oh  the  Refraction  and  Pofarizafion  of  Heal.  Ihf  James  D.  Forbes, 
Esq.,  F.U.S::^.,  Loudon  and  Kdinburgh,  Professor  of  Xafnral  Phiio- 
losophij  in  the  Untrersifi/  of  Edinburgh, 

The  chief  results  contained  in  this  paper  have  already  been  laid  before 
our  readers,  in  our  first  >^olume. 

XIL  Ou  the  Fresh-water  Limestone  of  Bnrdtehouse,  in  the  neighbour- 
hood of  Edinburgh,  belonging  to  the  Carboniferous  Group  of 
Rocks,  With  Snpphmentary  Notes  on  other  Fresh-water  Lime- 
stones.    By  .Samuel  Ilibbert,"  M.D.,b\R.»S.E.,  &c.  &c. 

Xin.  Analysis  of  Coprolites  and  other  Organic  Remains  imbedded  in 
the  Limestone  of  Burdiehouse^  near  Edinburgh,  /iy  Arthur  Connell, 
Esq.,  F.R.S.E.' 

It   would   be   im}>ossible  to  analyze  these  two  papers  in  less    than  a 
sheet  of  our  work.     No  geologist  can,  with  justice  to  himself,  pass  them 
by  without  the  most  attentive  study,  whether  he  derives  the  same  con- 
dusiona  from  them  that  the  authors  do,  or  uot.  T\xe  tew]\\.*  oi  ^^  ^^x- 
Tations  made  are  in  every  way  remarkable. 
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XIV.  On  Water  ns  a.  CoMsiilMent  of  Saltx.  1.  In  the  Ca*e  of  .W- 
phates.  By  Thomas  Graham,  Esq..  F,R.8,E.»  F.  Prrs,  Phih  Soc, 
Giaxgorr, 

This  p*iper  is  entirely  theoretical,  and  intended  to  cstaLIish  ihe 
position  that,  when  after  the  usual  process  of  expelling  the  water  of 
crystallization  at  a  comparatively  low  temperature,  one  atom  of  water 
still  remains,  which  resists  expulsion  at  a  much  higher  temperature,  then 
this  atom  performs  the  functions  of  an  acid.  He  illustrates  his  theo- 
retical views  hy  several  exanij)lP8  drawn  from  difl'orent  chemical  com- 
pounds ;  hut  as  neither  the  investijrations,  nor,  perhaps,  the  whole  of  his 
arguments,  are  yet  before  us,  we  shall  defer  any  analysis  of  liis  views 
till  we  come  to  the  succeeding  part  of  the  volume.  The  inr|niry  is  an 
important  one,  and  we  shall  avail  ourselves  of  the  appeamnce  of  the 
succeeding  half-vohirne,  to  give  as  complete  an  account  of  it  as  our 
limited  space  will  allow. 
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The  communications  recently  received  hy  M.  Ani^o  from  various  parts 
of  France,  d*'t:iiliii|;  the  appeanmces  of  shooting  stars  on  or  alwui  the 
night  of  the  12th-lSth  of  Novemher  last,  and  the  observations  made  at 
the  Observatory  nf  Pjirts  at  that  period,  umUr  lits  own  direction,  have 
increased  to  a  ht^^h  pruliability,  the  noli^Hi  tliat  these  luctt^ors  are  not 
isolated  vagabonds  in  space,  glittering  aocidi'utally  and  at  uncertain  times, 
but  that  they  are  regularly  peri()dica[, — arc  groiipcil  in  I'ompanies,  greater 
or  less  in  number,  and  together  constitute  a  distinct  member  of  chat 
eysteni  which  includes  the  Earth  and  the  other  planets.  Nearly  two 
years  ago  M.  Arago  was  so  impressed  with  their  remarkable  character, 
that  he,  even  at  tluit  very  early  peruHl,  designated  them  as  Asteroids*, 
thus  classing  them  with  Ceres,  Tallas,  ike. 

In  that  part  of  the  instructions  to  the  Dotiiie  which  were  drawn  up 
by  him,  and  in  the  scientific  article  attiiehed  by  hiui  to  the  Aununire  of 
Ui3(i+,  he  inserted  a  notice  of  **  the  astonishiat;  appearance  of  bolides 
(Jierif  metcorsj  observed  in  America  on  the  J2lli  and  \'M\i  of  November, 
38IJ3,"  and  called  for  vigilant  observations  of  shooting  stars  in  general, 
and  for  a  very  attentive  watching  of  the  sky  during  the  absence  of  the 
Bun,  from  the  lt)th  to  the  liith  of  November  in  future  years. 

He  followed  his  own  precepts,  and  us  early  as  the  14th  of  November 
he  thus  describes,  at  a  sitting  of  the  Acadvmie  des  Scieucts,  the  arrange- 
ments and  observations  made,  on  the  days  immediately  preceding,  under 
his  care,  at  the  Observatory  of  Paris. 

"  As  the  instructions  delivered  to  the  officers  of  the  Bonitc  invited 
navigators  to  observe  attentively  all  meteors  which  might  occur  in  the 
sky,  from  the  10th  to  the  luthof  November^  and  particularly  during  the 


"  Bee  jmge  393  of  the  Lut  VQlume. 


•f  Qiv«a  coin^\et«  va  tU'a  Hmg^uuw, 
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night  of  the  12th-13tli  (the  usual  time  of  a  very  rxtrftordinary  shower  of 
shooting  stars),  it  was  confidently  anticfpatod  that  all  resident  ubsen^ertt 
^ould  confiider  the  request  a«  also  made  to  them. 

I  therefore  did  not  neglect  in  desire  the  four  voung  astronomers 
'horn  the  Bureau  tlex  LvngUmics  liaH  placed  under  my  care,  MM.  Mau- 
'vais,  Bouvard,  Lauder,  and  Plautuinour,  to  keep  watch  hy  turns  on  the 
upper  terr<jce  of  the  Observatory,  from  sunset  to  fiuurise  each  night  from 
the  Iflth  to  the  15th  of  November,  for  the  purpose  of  accurately  noting 
the  instant  of  the  appearance  of  any  bolide,  the  direction  of  its  course 
^Wife^^od  to  fixed  Btnrs,  its  duration,  and  it.s  briUiuncy. 

'*  Unfavourable  weather  interfered  with  these  observations  until 
the  12th  ;  but  on  the  evening  of  that  day  the  sky  clearwl,  and  Iwtween 
6"-  4(r"",  I'.M.  mean  time,  of  tlie  I2tli,  ami  (^  3.">""%  a.m.  of  the  13th,  170 
of  these  meteors  were  observed.  This  would  give,  on  an  average,  rather 
more  than  one  bolide  for  every  four  minutes;  but  it  bIiouM  be  remem- 
;red,  that  Brtine  of  the  feeblest  of  the  meteors  might  be  lost  in  the  twi- 
liglit  of  the  moniing. 

"  In  the  middle  of  the  night,  from  ll**"  45"'"*  to  2^  5*^-,  Tix.  in 
gh.  20""'"\  71  shoo  ling-Stars  were  observed,  being,  on  an  average,  one  in 
every  two  minutes. 

*'  Of  the  Mi)  meteors  above  mentioned, —  j 

"  i»2  had  their  track  in  the  constellatiou  Leo; 
"  I'S  moved  in  directions,  wliich,  if  prolonged,  would  have 

tniverseil  the  same  constelbtion; 
'*  40  were  in  courses  that  had  no  tendency  towards  that  con- 
stellation; and 
"    5  appeared  but  for  an  instant.  * 

On  the  preceding  evening,  l>etwocn  |  past  11  and  j  past  12,  not 
|b  single  meteor  was  obser>'ed  !" 

At  the  sitting  of  the  28lh  of  November,  M.  Anigo  presented  the 
following  abstract  of  tlie  information  received  from  several  quarters 
relating  to  the  asteruVds  on  the  12tli-13th. 

Paris  ani>  thi-:  NHifiiinoitniirfon. — At  the  OhRcrvatory,  as  has  been 
said,  tliere  were  seeji  in  about  11,'  liours  IJO  shouting-stars,  wbose 
directions  have  also  beea  descrilH'd. 

At  Berctf, — -31.  Mf-ret,  though  thwarted  hy  mists,  which,  in  this 
quarter,  occupied  the  lower  region  of  the  sky,  yet  saw  between  midnight 
and  6  a.m.  Ii20  shouting  stars.  The  directions  of  84  oidy  were  remarked. 
Of  this  number,  57  proceeded  either  from  the  constellation  Leo,  or  ran  in 
'lines  which,  if  prolonged,  would  have  crossed  it. 

M.  Charles  Coquerel  w;ls  on  the  watch  from  4  to  6  o'clock  only, 
l>ut  in  this  short  interval  he  saw  at  least  2(3  shooting  stars.  These  "i 
meteors  in  general  were  in  lines  which,  if  prolonged,  would  have  passed 
through  Leo.  A  few,  however,  in  the  cast,  shot  along  liorizontal  lines, 
«t  ixn  altitude  of  about  45^  All,  without  exception,  moved  towards  the 
iaorth. 

La  Ciiapellk,  near  Dieppe. — MM.  Racine  and  C/i^ffu- observed  the 
phenomenon  under  the  inspection  of  BL  A>//  tie   lireaniv,    ^^»K\\fi^^x^ 


11''  3ir",  P.M.  and  3'  24" 
iii^  sturs. 


A.M.,  I.  e.  in  3r  45*^"  ,  file's  «xv«  ^^  ^vts^x- 
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Yon-At.tematik.    HopnTtniont  dp  I'Ain. — M.   Millot  d'Auhiintoriij 
between  8,  r.M.  niid  (^  a.m..  i.  <•.  in  If*  Ijonr«,  suvr  7^*  shooting  stars. 

SrnAprnnc. — Prof.  Kirgonw,  ns^istftl  by   three   of  his  pupils,  sawJ 
bctvrpcu  10'-  45 '- ,  KM.,  and  2'  37""",  a.m.,  i.  f.  m  3''  53"*",  He*  ahooriiii 
8lanu  Thr  IVoff  ^sor  Ijclieretl  thai  he  did  not  note  near  the  w  hole  numbf 
oi*  meteors  ^\  hich  appcured.     Tlie  courses  of  Ct'J  nut  of  the  0.'>  pointvil  to| 
Leo.     Of  the  icmaininfr  HH,  many  probably  took  the  same  direefSon,; 
thotij^h  they  were  nnt  Tiiiniited. 

Mme.  Oliiek  and  M.  HoliI  Baw,l)elween  lO"  20**"%  p.m.  nnd  S*"  25*'*  j 
/.  e.  in  !'■  :>'""*■,  2»  slioolin^  stArs. 

Ahras. — Ptftf.    Larzilliere,    who    observed   l)tit   oeeasionftHy,  an4^ 
*ome(i(nes  fn>m  Iijm  e]iamber-window  only,  ho  that  lie  evidently  eom-l 
manded  Lut  a  partiid  view  oF  tli*^  liejivens,  yet  between  3  oV*h>ck  and  fl 
saw  23  Bhootinj;  stars.     18  of  these  moved  in  liner,  that  either  hafl  their 
commencement  in  Leo,  or  \ihieh,  if  prolonged,  wnuld  haTe  traversed  it, 

Astip.n^. — Prof.  >lorren  did  not  observe  during  the  whole  night; 

but  between  2^  20""-  and  4"-  21 he  saw  49  sliootina:  star*.     **  All  my 

nttentiun,"  says  >I.  Morrou,  "  being  direeted  towards  the*  con»tolUtioa 
Leo,  a  preat  jmrt  of  the  heavens  \v;ls  necessarily  disr<'<rarded  by  m**," 

HociiKroKT. — Between  I**  30"""  and  3'  30""",  l^ieulenant  SaluenTe 
observed  23  sliooting  stars. 

Havick. — M.  Colbaelf,  merchant, estimated  that  between  9  p.m.  and 
2  A.M.  he  saw,  on  an  nvemgc,  one  meteor  perminnte;  at  the  latter  hour 
the  sky  became  covered  ivith  a  slight  mist. 

Amonfij  other  places  where  the  meteoric  appearances  %vere  unusually 
brilliant  nn  the  same  night,  but  where  the  bolides  were  nut  counted,  uor 
observed  with  precision,  may  be  mentioned,  S'ogpni'xur- rcniivjiorty  the 
neighbourhood  ofTonrx^  the  valley  of  the  Jihottf,  Sec* 

Jrt  the  Axtero'Uh  rrhic/i  hnre  heen  ohservrii  on  the  19M-1S^A' 
Noi^mher  to  he  coHsufrrcd  ft,f  rtrtwrkaUr  nmi  ttnusmd  pitrnomeua  ? — Let 
us  compare  the  number  of  asteroids  seen  on  the  nights  preceding  and 
following  Oiut  of  the  12tli-l3th  November,  UI3(>.  At  the  Paris  Ob&cr- 
Tfttory,  during  the  night  of  the  12tb-13tb,  were  seen,  on  an  average, 
14  asteroids  in  I  hour 
2n  „  2  hours 

43  „  3      „ 

i>8  „  4      ., 


*  At  nixhj^tp,  HMir  Loiwluii,  ji  muult 

SBrty  of  oliSiTVLTt  lia^l  ppppartil  toobacn-e 
uring  tbf  iiiy;h(  nf  tlic  I2tlt-l.^tii  of  Xu- 
VMuber.  Thp  Iieavcns*,  fit  fintt,  wcrt' fnr 
the  Diuet  pjkrt  clear,  ami  tlie  wtitthi.*!'  fn- 
voiirulilt'.  Two  fchoutiiyi  »!&»  were  nutetl 
^iH-'twcen  9-10  r.M.  but  clouds  tlu'n  eanic  on 
)ni  111*-  north,  aiiii  almut  1 1  tfi*'  bkv  wns 
dUirt'ly  coTcrtnL  Soon  ortt-r  n  'wiitlwwcst 
wiuJ  aroML',  wliicli  i;i"™J>"*l'v  iiu'riKiM'il  to;i 
i;alc.  nnd,  ncconipaiiied  hy  rain,  couliuucd 
till  /ifttT  clnv-irrnk. 

Fnnn  the  testimony  of  M.  Ed.  de  V«t- 

ncuiJ|  who  lately  returned  Iroiu  n   j;;colo- 

gicMi  tour  to  Turkey  nnd  SouthtTii  Rusdia, 

/e  nvuJd  e-ccw  that  the  Ap|>eAnince  of  the 


I  phcnouieuon  was  uut  uui vtirsnl.  In  «  notd  to 
;  a  Pansian  e<Utor  he  fiavH,  '*  It  innv  cot  bo 
I  iiniut^-TL'stinjf  to  you  t<>  know,  tnal  tins 
I  plipnonicnon  Hitl  net  take  place  in  Hun- 
\^r\.  I  pasAed  the  uictit  of  lite  13tli-13lli 
ot*  Xovcnilier  on  the  rw;ul  from  Piisl  to 
I  Vienna,  in  a  uumiier  the  nnwi  fAvoaraWw 
for  obs-.-fThiff  i^vtTvlhiu;;  wirtch  pn^t^l ; 
for  I  travelli^l  in  Cht^  open  wagons  uf  the 
eouutry,  wliieli  vttv  vUtiUi^vii  at  pvtry 
Btii(;i',  I  W7W  .ii-iomiwnicil  !■)■  Mr.  Har- 
court,  an  Knglish  barrifitcr,  atht  M.  Ne;^^*- 
i  poiil,  a  rettident  uf  Atben**,  niKl  uot  one  of' 
;  us  BaWj  durinfi^  tlu;  whole  niglit)  the 
\  amaUoei  lumiuoua  mvteur." 
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t         Tilths*  niglitof  the  Ihb-I2th,  -not  ono  wns  ohjjerved  ! — 

I  „  I3tli-14tli,  I^ri  onlv  pfT  hour.  ' 

I  ,,  loth-Kith,  ^2'A 

\        The  cDncluiiiion  is  ^vidiMit. 

'         The  obserTntioiifl  of  M.  ^t^^f*t  are  not  Jess  couclusive;  Ihej  give,  as 

'a  mean, 

k  20  aftterouls  hi  1   hour  • 

I  4<»  ,.  2  hours. 

^  But  on  the  11th,  from  Imlf-paat  7  to  hall'-pnat  J),  that  is  to  my, 

llijrinjj  two  hottrify  3f.  Mf»ret  tlid  not  set-  ono  nioteor. 

I  Let  us  take  (ho  ol>scr\-ntinns  of  M.  ^lilh't. 

'f        M.  3Iillet  eaw,  on  an  arern{ri%  during  thv  night  of  the  12th-]  3th, 

p 7*5  asteroids  in   I   hour 

^^b  in  '2  lionrs 

^  22  „  3     „  ^ 

I  ;?o        „        4    „ 

But,  on  the  6\h  of  the  same  month  he  saw  none  during  2  houra 
i  7th  „  „  4        „      4      „ 

^B  8th  no/f(f  H 

^B  mh  1         ,,       0 

^  1-Jth  ..  ,,  2         ,>      «      „ 

I  AVc  shall  not  mthlion  here  the  direciion  of  tlie  courses  generallj 

teken  by  these  usteroids  us  u  cliiinicteristic  dic>tiiietioii  of  the  phenomenon 
of  the  I2(h-13th  N'ovembcr,  priucii»:dlv  lietiiuso,  apprized  hy  the 
Boniif'inftrHcl'ums^  special  ationticn  wouhl  Im*  directed  lo  the  quarter  of 
the  heavens  in  whieh  the  constellation  Leo  would  he  found;  and  it  would 
therefore  follow,  that  ohserrationa  of  this  quarter  would  be  more  numerous 
and  complete  than  any  other,  CTcn  if  (he  meteors  had  been  uniformly 
di«tributed  over  tlie  whole  of  the  heavens.  Rut  a  consideration  not  less 
important  is,  tluit  in  each  year,  the  directions  which  these  asteroids  have 
usually  tnlcn,  appear  to  be  included  in  the  semicircle  <liumetrical)y 
opposed  to  the  motion  of  the  earth  in  its  orbit*.  Now,  on  the  13th  of 
November,  the  earth  is  in  that  tangent  to  its  orbit  which  points  towards 
the  constellation  Leo  ;  it  would  therefore  be  ^/ row;  this  constellation  that 
the  greatest  number  of  these  asteroids  would  appear  to  move  on  the  13th 
November,  even  upon  the  hy|)Otliesis  of  their  motions  being  really  disse- 
minated in  every  direction.  A  very  exact  observation  of  all  these  motions 
in  future,  would  throw  a  li^ht  upon  the  phenomena  of  these  asteroids, 
which  is  aUogfether  wanting  at  present. 

Observations,  more  numerous  and  complete,  combined  with  calcu- 
lutions  for  parallax,  will  determine  if  nil  the  direelions  of  motion  exist  in 
the  same  degree  in  the  zone  of  asteronls  traversed  by  the  earth  on  the 
J  3th  of  November,  or  if  n  simple  conicjd  flux  would  he  sufficient  for  the 
^Tplnnation  of  the  phenomenon,  ^c,  Hefore  these  facts  are  obtained,  it 
would  be  jiremature  to  attempt  to  ascend  to  the  physical  eauso  of  these 
curious  appeanmees  ;  to  inquire,  for  example,  if,  in  order  to  account  for 
ibem,  it  would  be  necessary  to  suppose  that  a  large  planet  )iad  formerly, 
exploded  into  luillious  of  fragments,  at  the  very  moment  whmw  vV  w.<a^- 


•  See  pi  331  of  the  last  Vo\\iu»:, 
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jyfod  the  place  v^liicli  tlio  earth  now  arnTes  at  on  tlte  ]3tL  of  November — 
that  these  fraguicnts  follow  the  8anielawa  as  the  molecules  which  compose 
the  tails  of  coinrts,  &c. 

Phifsicai  Nature  of  thr  Asteroids  of  the  lUih-l31h  of  yoifOnber, 
— Tlie  asti-roVds  of  the  12th-K)th  of  Novemher  are  cridentlf  only 
rihiblc  when  they  penetrate  the  atmosphere  of  the  earth.  The  most 
Irrilliant  of  those  in  1830  shed  a  lustre  >vhicli  might  be  compared  with 
that  of  Venus.  AM,  or  nearly  all,  left  u  tniin  of  sparks  after  them, 
visible  1 — 0  seconds.  In  some  cases,  a  space  of  not  less  than  25*^ 
was  passed  over  between  the  place  of  their  appearance  and  that  of  tlieir 
tntal  extinction. 

If  it  were  certain  that  some  of  tlieir  motions  were  sinuous,  we 
■hould  be  inevitably  led  to  the  conclusion,  that  the  matter  of  the  asteroids 
of  the  I2th-I3th   November  must  have  had  a  very  small  density. 

The  last  aj>pearance  of  tlicse  asteroids  has  proved  beyond  contnk- 
diction,  that  they  sometimes  fall  upon  tlie  earth.  M.  Millet,  in  fact, 
says,  he  saw  several  of  these  meteors  strike  the  slope  of  the  mountmns 
witii  which  he  was  surrounded.  Captain  Berard  saw  one  of  them,  at 
Paris,  descend  as  htw  as  the  parapet  of  tlie  r'ont-Royal. 

Professor  Olmsted*  is  of  opinion,  that  these  meteors  have  their 
origin  beyond  thf  limits  of  our  atmosphere^ — that  they  consist  of  light, 
transparent,  combuBlible  bodies,  which  take  lire  on  entering  into  the 
atmosphere,  having  existed  together  in  space,  in  the  form  of  a  cloud,  or 
nebulous  body,  of  great  extent,  and  that  this  cloud,  or  nebulous  bodv, 
has  a  pcriodiesil  revolution  around  thr  aun,coualituting  a  distinct  member 
of  tlie  solar  system. 

M.  Biot,  who  has  thought  the  subject  worthy  of  considerable 
attention,  read  an  claboniitr  pnpcr  upon  it  before  the  Academic  dcs 
Sciences  on  the  5th  of  December  hist.  In  this  he  argues,  that  the  pheno- 
menon might  be  produced  by  the  rencontre  of  the  earth,  in  its  course, 
with  the  extremity  of  the  solar  nebulosity  to  which  the  zodiacal  light 
has  been  attributed*  After  atnting  the  facts  on  which  this  opinion  is 
founded,  and  supporting  it  by  a  masterly  train  of  reasoning,  31.  Biot 
observes, — '^  I  do  not  conclude,  from  the  preceding  considerations,  that 
the  meteor  of  the  \'M]i  November  is  absniutrly  produced  by  the  ren- 
contres and  perturbatiun^  ut'  certain  parts  of  the  sular  ntdmlosity  by  the 
earth.  I  Lave  been  only  desirous  to  show,  that  on  the  13th  November 
the  t-arth  arrives  very  ncjir  to  the  ascending  node  of  the  nebulosity, 
towards  which  she  ib  approaching,  and  across  which  she  will  soon  travel; 
that  in  these  circunistimces  of  position  and  of  motion,  she  must  cerl;unly 
operate,  by  her  uttruction  and  liy  her  collision,  on  the  material  particles 
of  the  nebulosity,  which  \\\\\  be  at  the  same  e[»o(;b  near  the  ascending 
nodes  of  their  orbits,  and  at  similar  distauceu  from  the  sun  as  the  earth, 
or  very  little  different,  from  which  wouUl  result  phenomena  that  would 
l)e  coincident  as   to  direction  and  time,  with   those  that  the   periodical 

•  Proftrwior  Olmsted  »Wi  tlie  (ir«t  to  call  i  minute  nrcounts  of  the  times  nnd  places 
tlu-  att«ntion  of  physiciena  to  the  pkeno-  of  tbcir  uppvanuice^  nail  treated  largely  on 
ntetiun,  lu  articlufi  imliliatied  in  <Si7/i>n(i;ri  their  prolmblu  cuuw.',  nnture,  tec.  We 
Jourtirtij  vol  XXV.,  p.  36*3 ,  vol.  xxvi.,  >  liavp  in  the  jtreseiil  article,  and  in  the 
p,  irt'J,  nnd  Tol.  \xix.,  p.  37G,  in  thi<  Bonite-InstructioriM  given  mil  that  M. 
^icmra  liKt4  And  I836j  he  dm  given  yiry  \  Ara^Q )us  v^UuAwA. 
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meteor  of  the  13th  November  has  presented.  Finally,  I  have  puiutoil 
out  that,  the  utiual  aiid  much  more'  central  passage  of  Mercury  uud 
Venus  through  the  region  of  the  nebulosity,  must  have  dispersed  (and 
probably  will  again  disperse)  innumerable  multitudes  of  its  partlcU'S  into 
orbits  slightly  inclined  to  the  ecliptic,  and  in  every  direction,  so  thiU  the 
earth  may  accidentally  meet  witli  them  ;igaiu  in  other  points  of  its  course. 
Although  these  deductions  appear  obrioua  to  me,  'and  that  they  must 
necesiuuily  follow  from  the  facts  and  the  laws  of  attraction,  I  yet  oll^r 
them  with  great  hesitation,  knowing  how  easy  it  is  to  be  deceived  in 
similar  questions  by  the  most  probable  analogies,  when  we  are  not  able  to 
proTe  their  reality  completely  by  exact  calculation.  But  it  should  be 
remembered  we  can  scarcely  ever  make  a  stop  in  advance  in  the  physical 
sciences,  nor  dare  to  anticipate  remote  relations,  if  we  never  attempt  to 
connect  facts  except  when  calculation  can  be  rigorously  employed  for 
that  purpose." 

Notice  of  Boiides^  SfC.  which  have   been  observed  about  the  12/A-13//i  of 
November^  in  Years  previous  to  1830. 

The  following  notes  have  been  collected  from  authorities  that  may  be 
depended  upon.  They  can  liardly  fail  to  be  interesting  at  this  period  of 
the  inquiry. 

1634.  13/ A  November, — A  large  ball  of  fire,  with  a  long  tnil,  was  seen 
between  Joachinisthal  and  Gottes-gabe,  in  Hohcmia. 

I76I.  12th.  A  large  fire-ball  exploded  with  a  prodigious  noise,  and  set 
fire  to  a  house  near  Dijon. 

1791.  12th. — Thirty-nine  minutes  past  six,  a.m.,  a  luminous  meteor 
resembling  a  squib,  or  rocket,  was  seen  by  Licbtonberg,  at 
Oottingen. 

1799.  12th. — Six  A.M.,  a  globe  of  tire  appeared  with  a  stionf;  his.«i- 
ing  noise,  and  finally  exploded.  At  this  **poch,  also,  meteors 
were  seen  by  Humboldt  and  IVmpland*  in  America,  by  the 
Moravian  Fraternity  in  Greenland,  and  by  various  persons  in 
Germany. 

18()3.  13th. — Ualf-piist  eight  p.m.,  n  reiy  remarkable  fire-ball  was  seen 
in  England. 

1B13.  10th. — Forty  minutes  past  six,  P.M.,  a  luminous  and  detonating 
meteor  was  observed  in  England,  On  the  (Uh,  an  unusual  blue 
light,  which  exceeded  that  of  the  moon,  was  remarked  ;  this  was 
probably  an  aurora  boretdis.  In  the  evening  of  the  same  day 
many  shooting  stars  were  seen. 

1818.  13th, — Quarter  past  seven,   p.m.,   a  meteor  diflfusing  a  blue  light, 

and  accompanied  with  sparks,  appeared  in  England. 

1819.  13ih. — Seven  p.m.,  a  very  extraordinary  globe  of  fire  appeared  at 

Uaiti ;   another  on  the  14th  was  seen  in  Bohemia;  and  a  third^ 
on  the  18th,  in  England.     Lastly,  on  the  19th,  a  meteor,  accom- 
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•  M.  Biot  is  (lispoHcd  to  liolieve  thftt 
tliif«e  observations  of  llumtoMt  and 
Booplund,  on  tlie  V2t\i  November.  1799. 
were  tlw  tint  tUat  vrcrv  made  ofthia  phc- 
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panied  with  a  large  number  of  shooting  stars,  was  ob^rred  by 

Bowditch  in  North  America. 
1820.  i2th. — Four  p.m.,  a  globe  of  fire,  accompanied  with  thunder,  was 

seen  in  the  province  of  Kursk,  in  Russia. 
1822.  ]]th. — A  globe  of  fire  was  seen  at  Freybeig;  on  the  12th,  a  large 

shooting  star  at   Potsdam;    and,   on  the   15tb,  a  fire-ball   at 

Apenrudc. 

1824.  In  the  night  of  the  13th-14th,  a  globe  of  fire  was  obserred  at 

Mentz. 

1825.  14th.  —  Eight  p.m.,  an  igneous   meteor,   which^  exploded,    was 

observed  in  Scotland. 

1831.  12th~13th. — Captain  Berard,  at  sea,  within  sight  of  the  Spanish 

coast,  near  Carthagena,  saw,  for  the  space  of  at  least  three  hours, 
two  shooting  stars  per  minute ;  many  of  these  were  of  an  extra- 
ordinary size,  and  left  behind  them  trains  of  iridescent  light.  Dr. 
Wright,  of  Ohio,  United  States,  observed  a  shower  of  shooting 
stars  on  the  same  day  of  the  month  in  that  state. 

1832.  13th. — Between  three  and  four,  a.m.,  at  Orenburg,  in  Asiatic 

Russia,  a  large  number  of  shooting  stars  were  seen  taking  a 
direction  from  north-east  to  south-west ;  between  five  and  six 
o'clock  the  phenomenon  was  at  its  greatest  splendour;  it  continued 
till  sun-rise.  In  the  some  night,  and  about  the  same  hours,  a 
luminous  phenomenon  was  observed  at  Ilitzkaza-Saschtschita, 
about  360  miles  to  the  south  of  Orenburg,  This  would  appear 
to  have  been  an  aurora  borealis. 

1834.  In  the  night  of  the  12th-13th,  a  large  number  of  shooting  stars 

were  seen  in  several  of  the  United  States  of  America;  and  their 
appearance  produced  a  discussion  between  several  physiciens  of 
that  part  of  the  world.  It  was  at  this  time  that  Professor  Olmsted, 
of  Newhaven,  U.  S.,  demonstrated  the  analogy  of  this  phenomenon 
with  that  of  the  preceding  year. 

1835.  In  the  night  of  the  13th-14th,  >I.  Millet-D'Aubanton,  in  the  de- 

partment of  Ij'Ain,  saw  an  aerolite,  which,  on  its  fall,  set  fire  to 
two  houses;  M.  Delezennc,  at  Lille,  observed  a  shooting  star, 
larger  and  more  brilliant  than  .Jupiter,  and  which  left  on  its  track 
a  train  of  sparks.  A  great  number  of  the  same  kind  of  meteors 
were  seen  in  the  United  States,  and,  in  the  other  hemisphere, 
by  Sir  John  Herschel  at  the  Cape  of  Good  Hope. 


<3 


BrETEOROT.OniCAL  RETBOSPECT 
Of  THE  YEAn  183^ 


Tnr  year  opr-ned  with  a  very  sharp  ft-o^l ;  on  the  morning  of  the  Snd  of 
January  the  tbermoiueteratood  at  12]''  (=  liJ.)°l)elou  ihe  freezing-point); 
is  wmi  however  but  of  short  dumtioii,  for  ou  the  5th,  only  three  days 
Wr,  it  mojrki^d  .00°  in  the  shade,  and  with  the  exception  of  a  moderate 
of  snow  on  tho  I  Uh,  and  a  few  fi'osty  ui^ht:*,  the  month  of  January 
mild.  It  was  also  dn'.  The  greatest  prc^gur^  for  the  whole  year 
place  on  tlie  morniug  of  the  2ud  of  this  moutli. 
The  17th  and  18th  of  FERaiiA.Rr  wtre  noted  for  being  remarkuhly 
mpc&tuous,  with  the  wind  at  north  and  north-west;  the  latter  part  of 
o  moolh  prored  cold,  with  night-frosts.  The  minimum  for  the  year 
brouglit  on,  on  the  2nd  of  this  month,  by  a  souiherly  wind. 
More  than  an  average  quantity  of  rain  fell  in  Makcii,  and  there 
as  a  great  range  of  the  barometer;  this  month  had  but  two  or  three 
Obty  niglits.     The  wind  invariably  from  west  and  soutli. 

Ai'itii.  was  much  colder  in  proportion  than  MxRCir,  pnrtieuhirly  at 
e  clofii'  of  the  month,  when  M'e  were  visited  with  frost  and  snow,  and 
trong  nortlierly  wiudi,  and  the  thermometer  ou  the  30lh  at  sunrise  stood 
elow  2Q\  doing  a  great  deal  of  injury  to  the  tender  vegetation;  all 
fruit-trees  suffered  from  tho  inclemency  of  the  period;  it  was  succeeded 
by  a  fine  clear  51ay,  with  an  uninterrupted  scries  of  onsterly  winds,  and 
a  dry  Jc.m^  but  not  hot.  Vegetation  scanty  and  unheullliy,  und  grass 
dried  up. 

The  first  ten  days  in  July  unusually  hot, — the  thermometer  at  87°  in 
e  shtiile.     Strang  gales  from  the  Atlautic  cooled  the  air  considerably, 
d  on  the  20th  of  tbe  same  montli  the  thermometer  had  sunk  to  40^  at 
one,  P.M.      Some  thunder-storms  in  the  neighbourhood  of  London,  but 
one  of  any  importance  passed  ovlt  Greenwich. 

AroL'ST  was  on  the  whole  the  finest  uioiiih  in  the  year;  SepTBMiiRii 
as  cold,  a  scries  of  nortlierly  winds  prevailed  about  tbe  middle  of  the 
ODth,  and  n  cloudy  aky  reduced  the  heat  belont  the  mean. 

OcTOBivR  was  remarkably  wet  and  tempestuous,  above  5  inches  of 
Tain  fell;  the  1st,  6th,  lltb,  12tb,  were  nott-das  being  ]i;irtlcuUirly  stormy. 
Sonu'  tine  auroras  appeared,  those  on  the  lltb,  ]5tk,  mul  18th  in  jhirti- 
cular — but  the  most  remarkable  feature  which  tins  month  presented  was 
the  fall  of  snow  on  the  2lKh,  and  which  lay  oa  tiie  ground  to  tbe  depth 
of  six  and  eight  inches  fur  two  or  three  days.  A  few  frosty  nights  suc- 
ceedfd  this  deposition  iti  tin*  early  part  of  Xovkmber;  these  were  fol- 
lowed by  a  succession  of  S.  W.  winds  and  small  rain  till  tbe  great  tempest 
on  the  29th.  It  appears  from  all  accounts  that  the  violenci.'  of  tlie  wind 
on  that  day  exceeded  anything  of  tbe  kind  knovrn  for  many  years;  tbe 
storm  passed  over  the  whole  of  the  South  of  Kngland,  Indnnd,  and  the 
northern  part  of  France.  Many  thousiind  trees  were  destroyed.  Houses 
ere  unroofed,  stacks  of  chimneys,  &c.,  thrown  down.  .Stacks,  ricks, 
nces,  &c.,  were  scjittered,  jmd  many  solid  editictft  Hcevat^  \a  ^w\  'C\:iR 
ts  of  this  singular  ijurrieane.    The  movement  oi  t\\e  W'rowvftVwt  ^-"s^vv^ 
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the  atnrm  ^aa  a  circumstance  well  wonli  recording; — on  tbe  morning 
of  the  SlHli  it  rapi<Uy  sank  till  ubout  noon,  ivht-n  at  its  lowest  (28'ti5 . 
inclies)  it  suddenly  roso;  ity  lialf-past  two  o'clock,  p.m.  it  had  risen  ahore 
half  nn  inch;  the  exact  rite  in  that  short  intcrral  of  time,  riz.  tiro  honra 
and  a  half,  was  0*54  of  an  inch ;  the  surface  of  the  mercury  was  much 
agitated  at  the  time  the  wind  blew  with  the  greatest  power,  some  of  the 
oscillations  e<|uuUed  a  tenth  of  an  incfty  the  mercury  in  the  tube  appeared 
to  f>oif,  It  was  a  few  minutes  after  the  ^atcst  depression  had  taken 
place  that  the  storm  was  most  Tiolent— by  four  o'clock  in  the  afternoon 
a  calm  had  succeeded. 

As  might  he  expected,  Dkcembbr  set  in  with  a  high  temperature; 
the  thermometer  ranging  above  50°  day  and  night,  the  S.  W.  winds  perti- 
naciously prevailiug;  without  an  hour's  re^jpite  from  them  till  the  shortest 
day;  when  on  the  night  of  the  22nd.  during  a  heavy  shower  of  hail,  the 
wind  suddenh' got  round  to  the  north,  accompanied  by  a  fiilling  baro- 
meter and  a  tlccrensirtg  temperature.  This  introduced  the  memorable 
snow-storm,  by  which  all  communication  with  the  metropolis  by  land 
was  suspended  for  nearly  a  week  ;  the  drifts  of  snow  were  said  to 
he  in  many  places  fifteen  and  twenty  feet  deep,  perhaps  taking  a  fair 
estimate  throughout  the  country,  there  might  be  on  an  average  from 
three  to  four  feet.  The  gale  from  the  north-east  was  equally  uncommon 
for  its  violence,  and  cjiused  great  destruction  among  the  shipping  on  the 
eastern  coasts;  nevertheless  the  frost  was  wry  moderate,  to  the  end  of 
the  year;  the  thermometer  being  about  30°.  It  may  be  well  to  add,  ia 
conclusion,  that  on  the  2nd  of  January  the  frost  broke  up,  the  S.  W. 
winds  again  resumed  their  former  preTaJence,  and  we  have  as  nearly  as 
possible  tlic  simie  season  as  before. 

1  should  wish  to  turn  the  attention  of  meteorologists  to  the  uncom- 
mon duTTition  nnii  force  of  the  south-west  winds  for  the  last  three  or  four 
years;  above  thne-fourtlis  of  tiie  winds  have  set  from  that  quarter, 
— while  periods  of  twenty  and  even  thirty  days  have  passed  without  a 
change  of  wind,  this  mil,  of  course,  liccount  for  the  very  high  winter- 
temjjerature  we  have  latterly  experienced, — it  being  nothing  uncommon 
even  in  January  for  the  thermometer  to  stand  for  several  houn»  at  50°, 
nnd  it  is  only  by  the  sudden  intervention  of  a  northerly  current  now  and 
then,  that  a  ia^ll  of  snow  or  a  frosty  night  can  be  expected  to  succeed. 
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the  lh(H>ry  Iii-re  advocated,  it  wifl  no 
doubt  receive  that  immediate  attention 
which  it  deserves. — Kspt.  Frank.  Joitm, 

Circuitoujs  Course  </  Vioi^ni  H'indt, 

Spbcitl.vtivb  opinions  upon  the  counfl 
of  D  storm  are  usually,  if  not  always, 
founded  upon  the  ern)neou8  notion  of  a 
rectilinear  course  in  the  wind.  In  the 
nrcouiitii  received  of  a  hurricane  at 
Barbadoes  on  the  3nl  of  Scptviiilien 
1835,  which  ragwl  for  n  few  hours  fronj 
E.N.E.,  fears  were  expressed  for  Ihd, 
safety  of  the  itilunds  to  the  northward ; 
but  9uh:K>qucnt  intelligence  from  Gua* 
daloupo  and  Martinico  iihowed  that  iho 
golc  hod  not  eMoiided  to  those  islands. 
Had  tho  direction  and  phases  of  ^)a$\ 
wind  been  viewed  in  their  true  rvlationi* 
it  would  have  been  perceived  that  the 
heart  of  tho  gale  mu«t  have  passed  to 
to  the  southward  nf  Barbadoes  ;  and  a» 
a  general  rule  in  tho  West  India  lati- 
tudes, when  the  onset  of  the  slorui  is 
Deration  tan  make  it ;  then  divide  one  I  found  to  be  in  the  general  direction  of 
hundro*!  and  ihrce  limes  the  difleronco  I  the  trade-wind,  or  more  eastward,  the 
of  these  tera|>eralurcs  by  the  wet  bulb  |  observer  may  consider  himself  ns  under 

Ilcmpi'rature,  the  i|uolient  will  be  the  the  northern  verge  of  the  gale;  but  if 
beight  of  the  base  of  the  clouds  in  ques-  I  the  onset  of  the  gale  be  from  the  norlh- 
HoD.  in  hundred  vards.  Pur  example,  \  westward,  veenng  urterwarrls  by  the 
I 


Mode  qf  attcertoimng  the  Heij^Hh  nf 
aer^futaihie  Chud*. 

Gbhtlemkn  reading  in  mountainous 
district!!,  where  the  cloudK  sometimes 
form  on  the  sides  of  the  mountain;*, 
•botlld  ascertain  the  peri>endicular 
height  at  those  clouds  at  their  base, 
and  see  whether  they  are  one  hundred 
jardd  h>;^h  Ibr  every  de^rvc  of  Kuhr. 
which  the  temi>or4tun:oftl)e  air  i»aV«ovo 
the  dew-point  at  the  moment  of  their 
formation. 

If  gentlemen  have  no  means  of  lak- 
iog  the  dtiw-noint  directly,  the  following 
Oaetliod  will  be  found  equally  correct  in 
asccrtuinin^  the  height  of  the  bat>e  of 
these  particular  c)oud:i.  at  any  time  of 
|}ie  duy,  for  the  heifiht  varies  every 
hour.  Swing  a  thermometer  (Fahr.) 
rapidly  in  the  air  to  avoid  the  effect  uf 
iation.  note  its  temperature,  then 
or  its  bulb  with  a  wet  rag,  and  swinjr 
it  as  before  untd  it  sinks  as  low  us  eva- 


tppose  the  dry  bulb  is  dfip  and  the 
!t  one  5 1 1',  then  the  base  of  the 
jouds  will  be  1000  yards  high.  This 
>ight  is  calculated  on  the  supposition 
that  air  cools  at  4*  Fahr.  in  ascending 
to  a  height  where  the  baromer  would 
be  one  inch  lower  than  at  the  surface  of 
the  earth,  and  4"  more  for  every  addi- 
tional inch.  If- this  latter  law  is  not 
strictly  correct,  the  height  of  the  base 


west  to  the  southern  quorter,  the  heart 
of  tho  storm  will  be  found  to  have  passed 
to  the  northward  of  the  point  of  observa- 
tion, the  latter  being  under  the  southern 
margin  of  the  gale. 

A  mong  oilier  proofs  of  the  circuitous 
action  of  violent  winds  is  the  faiTt,  that 
the  track  of  a  vessel  which  runs  directly 
before  the  gale,  will  in  many  cases  be 
found  to  be  strikingly  curvilinear  when 


of  the  cloud  in  question  «ill  vary  ac-  I  traced  on  the  chart;  in  other  words,  llje 


I 


cordingly,  and  the  law  itself  moy  be 
accurately  investigated  by  this  method: 
for  the  precise  degree  of  refrigeration 
necessary  to  condense  vafiour  at  a  par- 
ticular dew-point  is  known,  alter  making 
au  allowance  for  the  expansion  of  the 
vapour  itself  and  the  fall  of  the  dew- 
point  on  this  account.  As  the  discovery 
of  a  method  to  ascertain  by  the  thermo- 
meter the  height  of  a  particular  kind  of 
cloud  easily  distinguishable  from  all 
Others,  is  a  matter  highly  curious  in 
itself,  independent  of  its  connexion  with 
Vol.  III.  F 


veering  of  the  wind  which  so  often  oc- 
curs, when  duly  considered,  is  in  itself 
a  complete  demonstration  of  the  fact  in 
queution.  Many  readers  will  recollect 
the  case  of  a  vessel  driven  from  Fal- 
mouth in  the  grealhurrii^ance  of  1 70.1,  by 
A  circuitous  course  to  the  Isle  of  Wight, 
with  only  a  cabin  boy  on  l>oard,  which 
course  clearly  indicates  the  phages  of 
one  marginal  stectioti  nf  that  memorable 
storm.  It  can  but  seldom  hapiM'n.  how- 
ever, that  the  track  of  a  ve*»,v.«:\.  -^V-xwyv 
scuds  ihrouch  a  coXt,  vi\\\  ImWn  i^ft'«<?^^\ 
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the  cnUro  circuit  uf  tlic  wind,  the  com- 
biniUion  of  circumstances  necessary  to 
this  ix'sullbein^  but  rarely  encountered. 
Still  I  liavy  ohIuineJ  notice  of  a  few  such 
cuBCs,  and  a  respecliiblesl)ip-roa<4ter  not 
long  ftincc  informed  mc  ihut  he  once 
scudded  for  twenty-four  hours  under 
a  typhoon  in  the  China  Sea,  and  on  iu 
departure,  found  himself  nearly  in  the 
potiition  where  he  first  look  the  gale. — 
Rbofirld,  Siilim.  Journ. 

Skrres  Museum  for  the  lUustrcUion  i\f 
the  Art  qf  Pottertf. 

M,  Bron'gniaut  is  preparing  a  His- 
tory of  the  An  of  Pottery,  nn<I  making 
great  exertions  for  tlie  formation,  at 
Sdvres.  of  an  extensive  and  in:itructivc 
collection  of  every  thing  relating  tu  the 
art.  Ho  has  distribuleil  a  circular 
througlwut  America,  which  Professor 
Silliman  has  transluled,  and  inserted  in 
his  Journnl,  in  order  to  promote  M. 
Broaeuiart's  object.  Wo  insert  it  as  a 
osefuT  model  of  such  letters  missive. — 
as  evidence  of  the  comurehensive  views 
of  the  collector, — and  ol  the  relaxation  of 
the  French  government  with  regard  to 
the  customs'  regulations  in  scientific  im- 

Eortations.  Both  art  and  science  have 
ourly  to  regret  the  obstructions  and 
losses  produced  by  the  interference  of  the 
Custom- House  officer. 

In  a  letter  to  the  editor  of  Silliman's 
Journal,  dated  March  8th.  1836^  M. 
Bronijniart  remarks: — "I  am  much 
wcupiod  with  a  work  upon  the  history 
of  the  plastic  art,  or  the  art  of  pottery  ; 
and  the  requests  which  I  take  the  liber- 
ty to  annex,  have  for  their  object  the 
enriching  of  a  grand  and  instructive 
collection  which  I  have  formed  nt 
Sdvrop,  of  ovory  thing  relative  to  the  art 
of  ptittory." 

Royut  Manufactory  </  Porcttain^  and  for 
Painlinjf  on  Gtaas. — Sh'rea^  March  Hth. 
1636. 

VNITSO   bTATflS    or   AUSBICA. 

(Cirouiar. ) 

Instructions  as  to  the  manner  of  co- 
operating towards  the  completion  of  the 
collection  relative  to  the  arts  connected 
with  liie  manufacture  of  porcelain,  and 
with  vitrification,  founded  at  the  Royal 
Manufactory  at  Sevres,  near  Paris.* 

*  The  rcquettfl  for  infomuuion  and  for 
■peeimcns  apply  equally  to  gUn  mamiDM- 
/unw  mad  their  prodaethoB, 


I. — Whal'kinJs  ol  |xittery  ore  uwfd 
the   different  clusses  uf  inhabitants 
tlic  country  ;  tlie  ugricullurist&,  the  m 
chunics,  citixens,  and  mercfaunts. 
and  rich? 

Is  the  pottery  of  native  or  fo 
manufBOiuro  ? 

If  fnreif.'n.  from  what  country  doui 
come»  uud  in  what  way  ? 

If  of  native  manufacture,  where  is 
made  ? 

II- — As  to  the  native  pottery,  (a 
under  this  name  we  include  all  varii 
lies,  (Vom  the  most  common  to  po 
lain,)  it  is  desired  to  collect  and  procu 
specimens  of  every  sort.     Common  pot- 
tery,  both    with   and    without    glazmg. 
Delftware  common,  and  Delflware  fim 
Pottery  of  brown  free  stone;  crucibl 
Varieties  of  prooelain.      Bricks,  bol 
common   and  those    manufactured 
particular  processes. 

Plate  species. — Plates,  oval  dishes. 

Hollow  ware. — Cup*,   salad    dish 
tea  and  coficc  cups. 

Kound  pots,  hollow-moulded. — %J\ 
and  square  pieces,  saucers,  boxes,  &c 

The  largest  piece  of  each  »orl  tliat 
made. 

The  name  given   in  the  country  to 
each  piece. 

The  price  of  each  piece  ujion  the  s 

Whether  there  is  exportation,   and  to 
what  place. 

III. — Fauhication. 

I .  Materials  for  the  mass  or  pa 
Clays.     Marls,  or  plastic  earths  whieV 
may  be  substituted  for  them.     Sands. 
Rocks  or  stones.     Liinustune. 

For  the  ylaze  or  enamel. — If  Bton; 
malerinU — feldspar-Atones. 

If  iiiotiillic    matters — Metals,    i 
oxides,  and  metallic  glass. 

KxucL  localities  from  which  these  mi- 
teriaii»  are  drawn. 

a.  Modelling. — Moulds  of  plasi 
of  tei*ra  cotta,  or  other  materials 
whatever  kind. 

The  lathe  and  other  instrumenls 
fabrication. 

Sketches,  with  exact  dimensions 
these  instruments,  if  it  is  supposed  that 
ihey  difier  from  those  used  in  Europe. 

3.     Bakiny. — Form     of    the     ovetu 
sketched,  with  the  dimensions. 

Combu«>tihles  used,  indicating   then 
in  the  clearest  manner  possible. 

IV. — Information     peculiar     to 
country. 

I.  To  designate  the  prinpipal  maaui 
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ttery,  i^lus,  ami  poroelain, 
your  vicinily. 

2.  Whether  there  is  in  North  Amer- 
ica, undent  pottery  ;  tlint  is  to  say»  pot- 
tery  fabncated   tu   remote     a^cs.  and 

'htcb  hits  not  been  made  for  a  lung 
e.  Thid  potter)'  is  found,  in  general, 
alluvial  soil,  in  the  ruins  of  towns, 
d  perhaps,  an  in  KOine  parts  of  Itnly 
f  South  Ameriro.  and — of  the  ori- 
tol  countries  of  the  ancient  world»  in 
irmve:^  or  frumuH.  In  Europe,  these 
n^s  have  often  been  admitted  into 
useutns  as  raunuiuents  of  antiquity, 
but  almost  never  as  in  relation  tu  the 
art  of  pottery  and  its  history.  It  is  in 
ibis  latter  jKiint  nf  view  thut  I  regard 
them,  and  that  I  have  collected  a  great 
number  of  the  imcienl  pieces  of  pottery 
in  (he  museum  at  Sdvres. 

To  endeavour  to  collect  some  pieces 
nt  Ibis  antique  pottery,  and  to  indicate 
exactly  the  place  and  the  circumstances 
in  which  they  have  been  found,  and  tu 
endeavour  to  decide  whether  it  bad  an- 
ciently any  celebrit\',  always  huwevcr 
isLrusting  llie  deception  of  the  sellers. 

3.  Whether  tliure  is  knowledge  fr'>m 
dilions,    inscriptions,   &c.,   ihut   the 

natives  (aborigines)  of  North  America 
have  ever  fahricatetl  or  known  glass. 


I      lor 


General  krutruetiona  in  relation  to  the  pur- 
dhow^  pnekinfff  tutd /orwartiiHff  o/  the  o6~ 
JMtteolkeUiL 

c  expenses  which  may  be  incurred 
procuring  the  specimens  and  the  in- 
brmation,  will  be  reimbursed  by  the 
Administration  of  the  Royal  Manufac- 
tory at  ScTrcB  upon  a  reference  lo  the 
person  who  shall  be  designated  Xo  re- 
ceive the  amount. 

It  is  expected  thut  these  expenses  will 
not  rise  to  a  great  nmount:  it  is  re- 
quested, in  any  event,  thai  they  may 
not  exceed,  in  any  one  year,  the  sum 
granted,  i.e.  200  francs  for  1836,(£8): 
200  for  1837  ;  at  least  without  a  previ- 
ous understanding  with  the  Adminis- 
trator of  the  Royal  Manufactory  at 
S6vrca. 

It  will  be  necessary  to  pack  the  pieces 
itb  iireat  care,  and  to  consif^n  them  to 
inerchttnt  inoneof  the  ports  of  France, 
bo  forwanind  by  way  of  slow  trans- 
rialiou  to  the  Administrator  of  the 
oyal  Manufacture  at  Sevres  ;  furwunl- 
also  the  expenses  of  trans]>ortation. 
t  will  be  necessary  that  the  corres- 
dent  at  the  sea-port  should  write  a 
Icr  of  advice  to  the  Administrator  of 


the  Km^ol  Manufactory  at  SOvros.  near 
Paris,  before  the  forwarding,  in  order 
that  tl'.c  latter  may  obtain  from  the 
Dircctop-pcneral  of  the  Customs  per^ 
mission  for  the  box  to  pass  under  seal, 
{sous  plomb,)  and  not  be  opened  until 
it  arrive  at  Paris:  this  is  very  iui- 
p:>rtant,  to  the  end  that  there  mtiy 
be  no  deran»ement  of  bibeU.  nor  any 
breakage.  It  is  equally  im])ortant 
that  the  tickets  which  may  indicate  tlia 
places  where  the  pieces  were  made,  or 
those  from  whicli  they  come,  should  not 
be  separated  and  mixed  during  the  un> 
packing.  It  is  desired,  therefore,  that 
they  may  be  ftistencd  either  with  glue;, 
or  with  good  wafers,  or  with  twine*. 

Lastly,  it  is  very  desirable  that  there 
should  be  attachcdt  to  the  case  a  sepa-* 
rate  bux.eitherofleud  uroftin,or[ami?] 
that  there  should  be  sent  separately 
notes  previouiily  made  of  tbe  objects  col- 
lected and  forwanied  ;  taking  care  thut  a 
correspondence  be  establir^hcd  between 
the  objects  and  notes,  by  means  of  a 
scries  of  numbers  &c. 

Alkxandur  Bkonuxiart. 

Shorteit  River  in  the  IVorld. 

Thb  glaciers  of  Klofa-Yokul  in  Iceland 
approach  the  sea-shore,  and  at  their 
termination  have  a  breadth  of  14  to  Ifi 
miles.  A  bixjad  and  rapid  river,  the 
YukuUa,  is  generated  in  the  dark  womb 
of  these  immense  deposits  of  ice,  and 
rushes  out  from  beneatli  Lhcm.  In  ita 
roui^e  tu  the  sea.  which  is  scarcely 
three  miles,  it  has  no  tributaries.  Its 
temperature  is  nearly  lliatuf  the  freezing 
point. 

*  Glue  and  wafers  arc  both  liable  to  be 
afft'ctiNi  by  humidity,  oiid  the  Arst  adlieres 
bnJly  to  fElofls,  and  glazed  surfaces.  Wax- 
'Cements,  which  atiiuntplHric  changca  do  not 
nuikc  britttL'  or  soft,  are  good.  An  cxccU 
lent  practtcu  it  tn  sow  up  tbe  apecimen  and 
its  label  in  a  bit  of  cotton  clotli,  cither 
with  or  without  pajwr. 

•f-  There  must  Ik-  a  mistranslation  in  this 
pani^:ra{)li,  Th«  iutcntion  of  M.  Jiron^ni- 
nrt  obviously  is^  thut  Che  box  containing 
the  specUn«iB,  should  be  inserted  in,  nnu 
not  *^»tt»che<l  to  '*  another  of  lead  or  tiu  ; 
audf  no  ^loubt,  soMur^  up.  Such  a  motle 
of  pAcJcinfT  is  tlic  best  poaaible.  At  ftrst 
sight,  it  would  appear,  that  tin*  iuner  boK 
IB  uniH'eeMnry ;  but  it  is  useful  to  provcnl| 
the  crushing  of  the  metal  one.  We  have 
seeii  an  instance,  in  which,  for  want  of  the 
inner  one,  a  tin  case  wu  sq  <&A^st\*A  Vf^ 
prcwore,  as  to  AcsIton  wito^  N«\>io.Ws  wiw*> 
ral  ipftcuneiu  w\u»\k  \^  cwiV*ATveA. 
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Ctmgtiiation  of  Mercuty  by  f^atural 

Cuhl 

ExTBACT  fmra    a   iniimle  of   obsorva- 

lions  on  fieozinc  Mi-rciiry  in  Hit*  open 

air,  niaile  ai  Gardiner,  Mmnf,  Uailed 

States,  January  'l^i\\  ami  29lh.  1817, 

Ijv  Mr.  Ed.  Hall.jun. 

Thb  whole  of  the  day  of  the  28lh  was 

intensely  cold-      Al   2   p.m^  the  ther- 

mompler  hanging   on   the   wall   of   a 

house  stood  ot  —  6**.     About  sunset  tho 

wind  tivibsided. 

A  tmy  of  eliarcoal  was  placed  upon 
the  end  of  a  wharl  projcriiiiR  into  iho 
Konncbeck,  nearly  a  hundred  yards 
from  any  building  or  other  eleVnied 
object-  On  Ihib  was  placed  n  thcr- 
QioinL'ter  in  a  blackened  tin  rase,  and 
two  phials,  each  containing  a  small 
quantity  of  mercury,  the  lower  half  of 
each  pnial  being  hlackenvd,  and  the 
phial  a  little  raided  from  a  horiiontul 
position,  so  that  the  fluid  might  be 
within  the  blackened  part.  A  similar 
phial  of  mercury  was  placotl  on  tlie  inow 
atalittledistancc:  but  as  it  underwent  no 
change,  no  further  notice  was  taken  of  it. 
At  10  oclock  in  the  evening,  the 
thermometer  stood  at  — 29*.  The  sky 
was  perfectly  w^rene  and  clear.  At 
half-past  1 1,  tho  ihcraiomctcr  had 
fallen  to  -32*.  At  half-paat  3,  (the 
29lh,)  the  thermomettT  was  «t  — 38°; 
the  mercury  in  the  phialn  of  course 
Mill  tiuid.  Tho  atmospheru  was  re- 
tnarkably  IraneparenC  and  perfectly 
calm.  At  half-past  fi.  the  ihermoiueter 
sUmU  at  — 40*.  It  soon  ro*e  ono  dognw 
while  we  were  bending  over  lo  examine 
it;  the  mercury  in  the  phials  «^till  fluid. 
I  now  pourofl  out  a  smoU  quantity  of 
the  mercury  into  an  excavation  in  a 
piece  of  charcoal.  At  a  quarter  before 
7,  the  thermometer  was  again  at  —40°: 
iho  mercury  in  the  pliiiiU  Mill  lluid; 
but  that  on  the  charcoal  wa4  partially 
congealed.  As  I  o.xuinined  it  with  a 
»lvi)der  stick,  it  exhibited  the  appear- 
anoeof  B  soft  solid,  separating  into  parts 
without  nmning  into  globules:  and  (he 
fragments  were  rough,  and  evidently 
crystalline.  These  appearances,  how- 
ever, continued  only  a  short  time  ;  but 
whde  I  was  examining  it,  being  of 
course  necessarily  bent  over  it.  the 
whole  Hoon  returned  to  a  perfectly  duid 
state.  At  7  o'clock,  the  thermometer 
was  still  as  before  at  —10*.  The  mer- 
cury in  the  phials  was  unchanged. 
TJijit  on  the  jiicre  of  charcoal  exhibited 


the  same  npp^'uratires  Uh  ut   the   Ul 
obseniilion.   only   in    a    less    mark* 
degree,   and   it   soonei     bei-uine    (loid^ 
Soon  after  this,  the  ^nn   ro*e.  and 
course  the  attempt  was  d  i  scon  tin  otfil 

A  few  weeks  later,  Imving  been  sUJ 
plied  bjp  the  kindne^is  uf  the  late 
Vaughan  with  soveral  excellent   ihc! 
mometers  of  Troughton's  raanufactui 
I   attempted    to  ascertain   how    mm 
effect  was  attributable  to  the  cooling 
the  surface  by  radiation,  in  u  simili 
Slat©  of  almo«i)here :  and  on  one 
sion  found  a  difference  of  IS'  bctweei 
a    (hermomotcr    on   charcoal    on    tt 
ground,  and  another  suspended  freelj 
in  the  air,  18  or  20  feet  above  it; 
bemg  36*.  the  other   18°  below    zer 
This  was  a   dear   night,   and    suh 
quently,  when  clouds  appeared,  the  di 
Terence  diminished,  until   at  the  cot 
monccmcnt   of  snow  tho  two   instn 
I  ments  agreed.— S'i7/im.  Journ. 

Efforts  making  to  iucretue  Nationald 
Muteunu. 

In  speaking  of  the  Paris  Mu^enm» 
may  refer  (o  uu  advantage  that  colh 
tioii  has  |>0sse8scd  which  has  not  bet 
enjoyed  by  otiy  other;  that  of  ha\ing  all 
thespecimcnsfrom  the  local  [provincial?] 
colletiions  in    France  sent  to   it,  fr 
which  its  profussors  elected  what  8[ 
I  cimetis  were  wanted  for  their  coUectioi 
I  and  the  duplicates  were  then  divid* 
I  into  series,  illustrnlivc  of  the  arranf^ 
ment  of  the  animal  kingdom,  and  oi 
of  this  series  was  sent  bark  to  each 
I  the   liwal   cullmjtions.     This   is   an 

rangemcnt  that  could  only  be  made 
I  tt  country  like  France,  wheie  all  sa< 
collertiuns  are  public  ppo|)erty.  Naj 
leon,  alfio,  sent  to  it  the  specimei 
which  were  taken  from  the  museums 
the  various  towns  overrun  by  his  armies, 
few  of  which  were  returned  at  the 
peace;  for  even  Holland  woa  aatisflad* 
after  a  time,  to  receive  duplicates  fhxB 
the  French  collwtion  in  return  for  the 
specimens  taken  from  tho  celebrated 
Museum  at  Amstertlam.  Of  late  yei 
the  Dutch  guveritmont  have  conslaol 
employed  eight  travelling  naturalisi 
in  various  parts  of  the  world,  to  re- 
plenish its  collection;  and  (he  dui 
cates  are  used  to  increase  their  ooll 
tions  by  exchanges  Willi  other  museut 
or  arc  distributed  to  (he  local  collections. 
The  Museums  of  Leydeu,  Berlin*  and_ 
Vienna,  also  employ  travelling  collects 
but    not   to  iho  extent  of  the   Fi< 
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Itnent.     It  i«  cutious  to  observe 

ic  effect  of  tliis  manner  of  obtaitiin;; 

»ccimen!t  in  the  \urit.us    iuHtttution:<). 

*be  collectiun   ia  izeneritlly  richest  in 

le  prudiuiionsof  Ihose  countries  where 

ht»ti   collectors   have   been  titatiuned  : 

lus   the   Berlin   Mu^^eum   U   rich  in 

ui.  Cape,  and  Red  Sea  animaU; 

Fienna  in  Brazilian;  ond   Leydi-n 

Javanese.  Japanese,  and  Capo  djH'ri- 

lons.     The   PttriiJ  Muiseutn,  from  the 

tuinber  of    its   colteclorti,    npproacjivs 

wrcr  to  the  English  eolleclions,  which 

ilirely  depend  on  tbo  indiiytr)'  of  tra- 

(llera,   or  the  enterprise  of  htr  mcr- 

lanis;  and   il   i>.  I   believe,  from  the 

>at  extent  of  her   trade,   that   mure 

cimeni  are  brought  to  lhi«  country 

ion  to  all  ihe  rest  of  Euri)|>e  together, 

as  tike  foreign  cotlcciors  appear  to  have 

^■|Ucovere<1.  by  Iho  repealed  visile  they 

^^nay  to  England  for  the  purpoiie  of  pur- 

^Hfaasing  specimens. Gray  Analyst, 

^w    Companion  qf  National  CoHectionx 

(if  Natural  HUtory. 

^^WiTH  the  ailvaiitngi-K  th^il   the   Paris 

^HHuseum  has  enjoyed,  it  ought  lo   be 

^^■le  richest  collection  in  tlie  wurld;  hut 

^HfciB  is  by  no  means  the  case:  the  dis- 

^|p|ay    of    mUmmaiia     at     I^yden   and 

Frankfort  being  certainly  Itetter.     The 

eollectiim  of  bird*  at  Paris  is  very  fine, 

but  not  very  much  larger  than  that  of 

the  British  Museum,  or  of  tho  Museum 

of  the   Zoological   Sucicly  of  London ; 

and,  it  is  said,  cunsiderablv  smaller  than 

that  of  Loyden;  but  hitherto  the  birds 

in  the  Leyden  Museum  have  not  tiocn 

Uibilod  to  the  public.     The  collection 

shells  at  the  Jardin  des  Plantes  is 

i  to  be  compared  with  some  private 

ones  in  I^ndtm,  and  is  not  so  large  as 

that  in  the  British  Museum. 

It  is  not  unusual  to  hear  persons  spoak 
in  raptures  of  the  beasts  in  the  gurdons 
~  (ho  Paris  Museum;  yet  it  would  be 
adnesH  (o  compare  lhem>  in  external 
appearance,  t^j  the  collection  uf  the 
Zoological  Society,  in  London.    I  should 

Rot  make  these  comparison?*  <fur  I  con- 
der  these  ini^titutiuns  as  different  in 
leir  constitution  as  is  the  character  of 
le  two  ^natiou!^)  hud  I  not  constantly 
eard  persons    making    similar    com- 
parisons,  and   almost  ulwuys  to  the  dis- 
^^^aragement  of  tlu>  English  institutions. 
^HKn  my  repeated  visits  to  the  Continent, 
^IK  have  been  induced  to  collect  statistical 
accounts   of    the    several    institutions, 
aud  to  obt«ne  th*iir  va/jous^jeculiaritiett. 


with  the  view  of  intnvlucing  into  the 
British  MusL'ura  any  real  improvements 
I  might  discover. Gray,  Analyst* 

Bird  Trackt  in  the  new  red  SimdstottaV 

I  HAVK  diiicovered  the  tracks  of  birds 
in  the  new  red  sandstone;  at  Middle- 
to*  n.  Conn.,  U.  S.,  1  have  some  well- 
marked  slabs,  with  tracks.  I  find  tlicm  in 
a  sandstone  lying  beneath  the  new  red 
fissile  sandstone  with  the  vegetable  im- 
pn.-:iMions  mcntinncd  in  a  former  letter. 
This  sandstone  with  hird-tracka  isprr- 
ftctty  distinct  in  character,  and  differs, 
also  from  the  old  reil  sondstono  oo- 
which  It  may  rest,  I  have  also  fuund^ 
Home  small  fossil  ribs  in  the  sandstone^, 
with  fossil  vegetables  on  o  wealher-wom 
surface — and,  moreover,  the  leafy  ex- 
tremity of  some  large  fronds  in  (lie 
same  sandstone,  very  fine. — Lett,  to 
Kdit,,  18  Wi/y.  I83G,  Sitlim.  Jounu 

Strarm  t\f  minute  Insects  near 
Macelesfleldn 

TiiK  gloomy,  cheerless,  and  almost 
wintry  weather  whieh  prevaiU-'d  through- 
out the  greater  part  of  September,  was 
suddenly  succeedetl,  on  the  morning  of 
the  '^4tti,  by  a  gleam  of  delightful 
uarmlh,  reminding  us  of  the  most  en- 
joyable days  of  Summer.  The  wind 
blew  softly  from  the  south,  the  sun  shone 
with  the  vigour  of  July,  and  the  rem- 
nant ot  the  preceding  cold  air  lingering 
within  our  houses,  presented  a  singular 
contrast  with  tho  genial  zephyrs  which 
welcomed  the  opener  of  a  door  or  a  win- 
dow. Those  whu  were  early  risers  on 
the  above  Saturday  muiniiig  must  have 
observe<l  Ihe  moiot  aLcuniululiun  uf 
viiptjur  on  the  outside  surface  of  their 
window-panes,  consequent  oulhischangu 
of  temperature. 

Few  are  aware  of  the  oKtraordinary 
and  striking  effects  produced  by  these 
sudden  atmospheric  variations,  affecting 
very  intimately  the  economy  of  animal 
anil  vegetable  life,  and  possibly,  to  a 
considerable  degree,  the  inniiimalo 
world  also,  associated,  as  they  are  now 
proved  to  be,  with  electric  or  galvanic 
agencies.  To  what  extent,  or  by  what 
precise  process,  the  above  causes,  sepa- 
rately or  conjointly,  operated  in  the 
production  of  the  entomological  phe- 
nomenon about  to  be  noticed,  occurring 
on  Sunday  the  25th,  and  ^^UaVV^  ^^vlL 
the  Monday-  Co\\v)»vu\i,,vi\i'£ftV\y5vcfaj>s\«.T 
was  cooWt,  awOk  a^iiux  o'cv>2tvt'V>wi'%^vi 
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tilt  raiTi  fell,  it  is  impossible  to  tay;  but 
to  thU  sudden  chancre  was  unquestion- 
ably attributable  the  unprcccdeotiMl 
•worm  of  minute  insects,  which,  literally 
speakinf!.  alaiust  filloil  the  air  on  ihc 
days  ubove  mentioned.  Over  what  pro* 
bable  area  it  extended,  must  be  a  mat- 
ter of  conjecture,  but  ihcrc  is  abundant 
OYidence  of  this  immense  body  occupy- 
ing n  spnce  of  at  leubt  twelve  miles  m 
]en;;lh  helwecti  MacclesfWldatid  Knuts- 
furd  alone,  and  about  four  in  width,  or 
in  round  numbers  about  fifty  Hrjuare 
miles.  If  we  assign  half  a  dosen  of 
these  insects  to  a  square  foot, — and  we 
are  sure  this  is  a  mo'lemte  compulation 
— not  less  than  seventeen  [eight  thou- 
sand four?]  hundred  millions  (or  about 
twenty  [twelve  ?]  times  the  number 
of  the  whole  humau  population  of 
the  globe)  of  these  tiny  beings^  each 
gifted  with  instinctive  qualitii's,  each 
furnished  with  a  beautiful  and  perfect 
ndaptAtioD  of  physical  structure  tor  the 
purposes  of  its  existence,  were  llius 
brought  into  visible  life  in  the  space  of 
a  few  hours,  Such  an  aixession  of 
vitality,  as  a  matter  of  mere  curiosity, 
cannot  but  be  interesting,  knowing  so 
little  as  we  do  of  the  secret  mode  by 
which  "  the  lord  and  giver  of  life"  calls 
into  action  the  elemental  principlu^s  of 
animation,  from  man  to  the  mollusca, 
**  frotu  the  dust  of  the  earth."  But  in 
llie  present  instance  the  phenomenon 
assumes  not  a  Iciih  interesting,  hut  a 
somewhat  more  alarming,  aspect,  when 
it  is  ascertnined  that  the  mighty  muss, 
for  it  was  all  one  and  the  same*  nut  only 
in  genus  but  in  species,  was  composed 
of  a  family  of  insects  which,  if  un- 
checked and  unlimited  in  their  ravages, 
would  produce  a  desolation  in  our 
woods  and  forests,  fruits  and  tlowers, 
more  fatally  and  permanently  destruc- 
tive than  any  Egyptian  plague  on  re- 
cord. For  be  it  known,  that  these 
countless  myriads  were  neither  more 
nor  less  than  the  representative  body  of 
a  formidable  and  fearful /'/i^ A/.-  against 
which,  where  it  once  obtains  firm  foot- 
ing, human  means  have  hitherto  been 
found  useless  and  unavaihng. 

The  insect  helonge<l  to  the  class 
HemipUra,  and  to  the  genus  Aphis, 
commonly  known  by  tiie  niirae  of  Plant 
Louse,  and  faradiar  to  all,  on  the  ro!»e- 
irees,  as  those  small  wingless  insects, 
which  cluster  together  on  the  stems, 
usually  jufet  beneath  the  bud  or  the 
i}owtfr»,  and  vn  the  larah,  upplc,  and 


many  other  frtiit-trecs,  as  the  down^i 
aof)  clammy  mites,  which  abound  m 
or  less,  according  Lo  the  prevailing  c 
meter  of  the  season.    There  arv  abt 
one   hundred    known    genera    of    t 
pestiferous  breed,  of  which  about  fifk 
we  are  «orry  to  say,  have  found  a  leg 
mate  place,  as  indigenous  or  naturaliir^ 
(for  some  of  the  worst  have  been  im- 
ported from  America  and  elsewhere) 
Great  Britain. 

The  species  which   has  led  to  the 
remarks  by  its  abrupt  and  multitude 
nous  intrusion,  is  a  beautiful  subject  fi 
micmscopic  examination  when  ex 
to  strong  solar  light,  for  otherwise  t 
appear  to  be  nearly  black.     The  wing 
four  in  number,  were  perfectly  transp 
rent,   rather    iridiseent,    and  xvith    fe 
reticulations.      The  head   and    tbo 
black,  the  metothoracic  scutum  marked 
with  two  bright   orange   bands.     The 
eyes  globular  and  prominent.     The 
tennoe  fllifonn,  or  of  equiU   thickne§ 
consisting  of  eight  or  nine  nrticulati 
the  terminal  one  rather  attenuating 
the  point.    From  the  jaws  a  probo 
projected,  which  bent  down  so  clobel 
a»  to  be  nearly  hidden  under  the  thorax, 
and  was  not  easily  seen.    The  leg«  were 
siK  in  number*  of  a  tawny  colour,  with 
the  exception  of  the  thicker  part  of  the 
tibia,  which  was  black;  tlie  remainder 
of  the  libia,  and  the  whole  of  the  tarsus, 
being    almost    semi-transparent ;     the 
latter  was  also  partially  furnished  with 
short  bristles;  at  the  extremity  of  the 
abdomen  was  a  short  tubular  horn  ;  t 
colour   of  the    abdomen  was  of  a  pa 
yellowish-green   and  black,   in  late 
stripes.     Without  very  correct  plate 
or  cabinets   of  reference*   it  would 
hazardous  to  assign  the  exact  spcciO 
name,  but  in  description,  it  allied 
80   nearly  with  one   too    well   knowOp 
Aphis  prunif  or  common  plum-bligbt 
the  Spring,   that  it   might   be  almoit 
identified  with  that  species. 

Of  all  classes  of  insects,  that  of  the 
Aphis  assuredly  presents  the  most  sin- 
gular and  pecuhar  properties.  While 
some  are  winged,  others  are  not  so,  and 
this  without  distinction  of  age  or  sex- 
In  the  early  part  of  the  year  they  ore 
viviparous,  or  producing  their  young 
alive;  whereas,  in  the  Autumut  thw 
are  oviparous,  or  layers  of  eggs,  which 
remain  throughout  the  Winter;  but  by 
a  surprising  aberration  from  the  com 
moji  laws  of  nature,  it  appears, 
one  improgaatioQ  of  the  female  is 
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for  Mvcn.  coi'taiiily.  and  it  is  sua- 

uf  many  idok  ^ciicriilions:  thiU 

that  the  firiit  fumale  will  lay 

F'prodactive  uf  other  females  laying 

rgs,  and  successively  prtxluclivc 

seven  or  more  bnKKls;  and  when  it 

I'urlher  known,  that  in  five  gencra- 

ixiA  unti  single  Aphis  may  thus  he  the 

ircnl  of  neurly  mx   him(ln»l    uiilliuu 

■4M'en(Unl&,    well    may   our   forcster.s, 

irserymcn,  and  gardeners,  Ireioble  at 

10  bare  posiiibility  of  the  stupendous 

illux  wc  arc  now  noticing,  each  carry- 

tf  on  its  prolific  capabilitiet>  without 

teck  or  restraint,  by  which  in  the  early 

ktt   of  next  Spring,  such  an  appalling 

}i»lilence  may  be  turned  loose  to  make 

barren  wilderness  of  our  gardens  and 

leasurc-grounds.      But   Nnture — ever 

»'id(^nt  and  circumspect — for  the  pott- 

Ihle  evil  has  provided  various  checks, 

:h  or  all  uf  which  are  ever  at  work  m 

neutralizing     the    dcva^^tuliuf^    efTectb 

which    might    otherwise    ensoe    from 

biiuilur  causes. — S.     Analyst. 

Tobacco,  a  retnedyfor  Arsenic, 

UT  the  year  1 8-20,  Miss  Sophia  East- 
"inon.  of  Holies.  New  Hampshire,  U.  S.. 
(now  connected  witlilho  orphuu  iisyluin 
ilk  Truy.  New  Vork,)  fell  into  the  mis- 
ke.  so  often  committed,  uf  catinj^  a 
rtion  of  arsenic  which  had  been  pre- 
pared for  the  destruction  of  ruts.  Pain- 
ful symptoros  soon  led  to  inquiry  ;  and 
her  mistake  was  discovered.  An 
elderly  lady  who  was  present,  advised 
that  fthe  should  be  made  to  vomit  a5 
Speedily  as  possible,  and  as  she  had  al- 
ways felt  a  perfect  loathing  for  tobacco 
in  every  shaiw,  it  was  supposed  tliat 
this  woutrl  at  once  eflfect  the  purfwse. 
A  pipe  was  used,  hut  without  pro<lucing 
any  nausea.  She  next  chewed  a  larp;e 
porliun  of  strou)];  tobacco,  and  swal- 
lowed the  juioct  and  that  without  even 
&  sensation  of  disgust.  A  strung  de- 
coction was  then  made  with  hot  water, 
of  which  she  drank  perhaps  half  a  pint. 
Still  there  was  neither  nausea  nor  diz- 
ziness, nor  did  it  operate  at  all  either  as 
an  4metic  or  a  cathartic.  The  painful 
MllMtioiis  at  her  stomach,  however, 
■iriisided.  aud  t>he  began  to  feel  well. 
On  the  arrival  of  physicians,  an  emetic 
of  blue  vitriol  was  administered,  which 
operated  moderately  once.  One  or  two 
Hays  after,  there  was  a  discharge  of 
a  dark-ercen  colour,  approaching  to 
black.  No  ill  consequence  followed. 
.  Another  c^kse  occatred  in  the  same 
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'  plooe.  a  few  yeara  subsequent,  in  which 
arsenic  was  taken  through  mistake,  by 
a  sick  person,  and  she  employed  tobacco 
with  tlie  like  success.  She,  too,  had 
always  loathed  the  article,  hut  now 
chewed  it  and  swallowed  the  saliva, 
without  producing  sickness  at  the  bto- 
maoh.  No  emetic  was  administered  in 
this  case,  nor  any  other  remedy.  Happy 
will  It  be  for  our  race,  should  this  insi- 
dious poison,  now  the  slow  death  of  so 
many,  be  employed  only  as  an  antago- 
nist to  those  other  deadly  poisons,  for 
which  it  may  have  l>een  provided  by  the 
Creator,  ai  a  sure  and  speedy  remedy. 
The  above  facts  I  lately  receivetl  from 
Dr.  Eastman,  of  Holies,  the  father  of 
Sophia,  and  from  her  sister,  at  whose 
lu)usc  Sophia  committed  the  mistake. — 
Kmurson.   26  j'\/ay,l63fl.  Sillim.Jour, 

Ancient  and  Modem  Phytiet  compared. 

The  recent  travels  In  Asia  Minor  of  M. 
Texier,  and  his  observations  and  mea- 
surements along  the  chain  of  the  Taurus, 
are  likely  to  bo  productive  of  some  very 
interesting  rximparisons  in  the  physios 
of  ancient  and  modem  times. 

Though  it  has  been  demonstrated  by 
the  invariability  of  Uie  length  of  tha 
day,  that  the  mean  temperature  of  the 
earth  has  not  varied  for  2000  years,  it  is 
very  far  from  Iwing  proved  that  the 
temperature  of  the  surface,  and  particu- 
larlv  that  the  maxima  and  minima  of  it, 
have  been  constanL  Observations  by 
,  the  ancients,  of  a  nature  that  could  b« 
used  in  such  comparisons,  are  very  rare* 
and  the  problem  has  remained  unsolved 
for  want  of  the  necessary  elements. 
But  now,  with  the  assistance  of  M. 
Texier.  we  can  discuss  the  accounts 
which  Xenophon  gives  of  the  same 
localities  during  the  Retreat  of  the  Ten 
Thousand.  Xenophon  speaks  of  pcr- 
I>etual  snows. — or  wine  frozen  in  the 
borachio  or  skin,  and— of  symptoms  of 
somnolency  and  asphyxia,  similar  to 
those  that  Solander  and  his  associates 
experienced  in  the  South  Seas.  The 
notes,  &c.,  uf  M.  Texier  on  tlto  Taurian 
chain,  will  enable  modern  physiciens  tu 
ascertain  if  the  same  natural  pheno- 
mena now  occur  in  the  seasons  rorre- 
K|)ondcnt  to  those  in  which  Xenophon 
traversed  those  countries.  M. Texier  is 
said  to  have  arrived  during  the  summer 
at  Trcbizond,  with  luige  collections  of 
geologicaV  a«A  m\u*ii»Vi%\^»\«v*^^'"^^^'*- 
— LifiRt. 
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A  ContriUi  ! "  Look  tiBft, 

Nkwcastlk. 

Staying  lately  in  tiio  neighlwxirtmcxl 
of  Newcastle-upon-Tyne,  I  repeatedly 
TJsited  the  Museum  of  the  Natural 
History  Society  of  that  town,  and  I 
was  much  pleased  with  the  collection, 
and  the  admirable  state  in  which  it  is 
kept;  but  I  was  more  especially  gratiQcd 
with  the  libernlity  of  the  subscribers  in 
throwing  (he  Museum  open,  without 
the  necessity  of  ^u  introduction,  or  any 
charge  to  their  fdlow-townsmen, — » 
facility  of  access  scarcely  to  be  expected, 
except  in  a  national  establishment  like 
the  British  Museum.  The  museum  of 
this  society  was  formerly  opened  to  all 
doMW  in  an  evening,  when  it  was 
lighted  up  for  the  occasion;  but  the 
visiters  who  availed  themselves  of  the 
privilege  were  so  numerous,  that  it  was 
impossible  for  thorn  to  inspect  the  col- 
lection with  advantage.  The  committee, 
in  consequence,  was  under  the  necessity 
of  altering  their  mode  of  admission; 
they  now  issue  a  certain  number  of 
tickets  each  night,  which  are  sent  to 
the  workmen  of  the  different  factories 
kD  the  neighbourhood,  in  rotation,  for 
the  admission  of  the  bolder  and  bis 
family,  or  to  such  persons  as  make 
previous  application  at  the  institution; 
a  plan  which  has  been  found  to  give 
general  satisfaction. 

The  anniversary  meeting  occurred 
during  my  stay  in  Newcastle,  and  it  is 
characteristic  of  th^  liberality  of  the 
lubscribers,  that  one  of  its  members 
rose  and  inquired  if  the  council  hod 
taken  into  consideration  how  increased 
Ikcilities  could  be  given  for  the  admis- 
sion of  the  public  to  the  museum.  The 
collection  of  the  Antiquarian  Society, 
(which  contains  many  wety  interesting 
specimens  of  art.  de|i03iled  in  another 
part  of  the  building,)  is,  aUo,  in  a  like 
manner,  open  gratuitously  to  the  in- 
spection of  the  public ;  and  I  sincerely 
wish  this  liberality  was  more  generally 
displayed  in  similar  societies,  as  I  firmly 
believe  that,  if  such  a  plan  were  adopted, 


on  ibli  picture,  iDd  on  ihb," 

MaIV  CHESTER. 

Maity  institutions  arc  open  by  an  onler 
from,    or  an  introduction   by,    a   sub- 
scriber;  but  in  mo»t  of  these  I   havt 
observed  that  admission  is  granted  oi 
application  to  the  curator  of  the  instil 
tion.     At  Liverpool,  Edinburgh,  |GU 
gow,  and  Worcester,  the  museums 
open   to  any  visiter  on  thi*  payment 
one  shilling,  as   in  some  of  (lie    pro^i 
prietory  museums  which  were  formerly 
exhibited  in  the  mctroitolis.     But  ih* 
Natural  History  Society  of  Mancheslcoi; 
as  far  as  1  am  awaas  staixU  alone  fef 
the  exclusive  conduct  of  its  supporters. 
In  my  situation  in  the  British  Museum. 
1  have  had  several  requests   made  tOI 
mo  fVom   residents   in   Manchester,  tO' 
compare  specimens  of  British  birds,  or 
other  objects  uf  the  kind,  with  similar 
specimens  in  the  collection  under  my 
care :    for  the  artisans  of  Manchester, 
Hke  the  weavers  of  SpitaKicIds  appear 
to  be  very  fond  of  the  varunis  branches 
of  Natural  History,  British  Ornithology 
and  Entomology  in  particular.     Some 
of   these    persons,   who  geaerally   ap- 
peared  to  be  workmen,  stated,  as  an 
excuse   for   what   they   considered   an 
intrusion  on  my  time,  that  they,  or  their 
friends,  could  not  make  the  comparisons 
in  their  own  town,  though  its  Museum 
contained  a  good  collection  of  British 
birdis,  Sw..  as  no  resident  was  allowed 
to  visit  the  museum  but  members  of  the^ 
society,   and   that    the   members  wer*^ 
elected  by  ballot,  so  that  there  was  no 
hopes  of  their  being  admitted,  even  if.j 
they  could  afford  to  pay  the  subscriplioo*, 
I  dill  not  pay  much  altentiuu  to  their] 
complaints,  and  ihey  entirely  escaped 
my  ruGollection. 

Being  near  Manchester  last  year, 
passed  through  the  tjwn,  on  my  roadj 
to  London,  for  the  pur])o»;eof  examinii 
the  museum.  On  asking  my  way  to 
of  a  gentleman  whom  I  hap[>ened  to 
meet  in  the  street,  he  inquired  it  1  had 
an  order,  as  I  could  not  otherwise  h« 
admitted.  I  stated  my  occupation,  and 
ohMTvcd  that  I  hud  visited  most  of  the 
British  and  Coulinentnl  museuma.  mnd 
had  never  Iwen  refused  admission  ;  I 
therefore  did  not  imagine  an  order 
would  be  requisite.  Ho  assured  me  it 
was  indiMpensablo,  and  kindly  offered  to 
give  me  and  my  friends  a  personal  in- 
troduction. £veti  with  these  preUmi- 
nuie&,  I  muftt  uy  that  I  wa»  uot  pre- 
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KswcASTLK  {continued), 
il  would  have  I  he  effecl  uf  imreaslng 
e  funds  of  the  inatitutiun,  from  the 
ruber  of  persans  who  wouhl  take  an 
tereat  in  Us  prosperity;  and  the  sub- 
ben  would  have  the  p;ratincalion  of 
owin?  thuy  were  promoting  the 
read  of  knowledge,  good  taste,  and 
feeling,  anion^  their  fellow  townspeople. 
This  society,  besiden  setting  so  good  an 
mple  to  other  tnbtitutions,  has  difi* 
inguishcd  itself  by  the  energy  and 
entific  knowledge  of  many  of  its 
members,  who  have  published  paiiers  in 
their  Transactions  which  may  rank 
with  productions  on  similar  suhjecli  in 
the  Transactions  of  our  metropolitan 
societies. Ga\Y,  Analyst. 


-.   Thi 


Minute  Regintry  of  Stnrmtt  denrahle. 

It  is  hoped,  that  in  future  notices  and 
reports  of  violent  storms,  more  attention 
will  be  given  to  specific  dates  and  loca- 
tion, and  also  to  the  diiection  and 
changes  of  the  wind,  all  which  may  be 
expressed  tn  the  most  summary  uinn- 
;er ;  and  the  facts,  when  once  recorded, 
for  ever  avhiiable.  in  tracing  the 
profTrcss  and  charautcr  of  such  storms. 
It  seems  desirable  also,  thut  the  gene- 
ral route  and  character  tif  European 
stonuB  should  be  investigated  by  those 
who^e  local  position,  and  means  of  in- 
formation, best  qualify  thcra  tor  the 
task.— RKnyiELi-s  Sillim.  Joum, 

Ascent  ^f  Hecia, 

MotTNT  llKCLAt  ihc  volcano  of  Iceland, 

kiras  ascended  last  year  by  some  of  the 
(French  scientific  expedition.  It  was 
Entirely  covered  with  deep  snow.  This 
mountain  is  5U00  feet  high,  and  is  vol- 
iC&tiic  from  top  to  bottom. 


Manchbstkr  {continued). 

pared  to  see  the  following  inscription 
painted  in  large  letters  on  a  black 
boanl,  hanging  from  the  door;  on  read- 
ing which,  the  complaints  of  my  Man- 
chester visitors  immediately  occurred  to 
my  memory  :  it  runs  thus  : — 

"I. — No  gentleman  residing  within 
three  miles  of  Manchester,  not  being  a 
subbcriber,  can  be  admitted. 

"  11. — No  visiter  can  be  admitted 
witliout  a  personal  introduction  by  a 
proprietor,  or  by  a  written  order,  with 
the  name  of  the  party  to  bo  introduced. 

"  III. — No  servants  or  young  children 
can  be  admitted." 

I  had  the  pleasure  of  meeting  one  of 
the  leading  members  of  the  society  in 
llie  building!,  and  hnd  some  conversation 
with  him  on  the  subject  of  the  board, 
when  ho  informed  mc  Ihut  il  was  con- 
sidcred  necessary  to  maUo  such  regu- 
lations, otherwise  they  would  not  bo 
able  to  support  the  institution,  as  many 
persons  who  are  now  subscribers  would 
come  us  visiters.  I  must  say  that  I 
doubt  the  policy,  and  regret  the  feeling 
wliieh  should  dictate  such  regulations, 
t^pocially  the  last,  as  I  should  have 
thought  the  admission  of  children,  with 
a  view  of  imparting  a  taste  for  tho 
beauties  of  Nature  in  iho  rising  gone- 
raiion.  would  have  been  one  of  the 
muhl  ardent  wishes  of  the  subscribers. 
— GaAY,  Anaiyst. 

Central  Society  qf  Education, 

This  title  has  been  lately  adopted  by  a 
body  of  enlightened  and  inlluential 
persons,  at  the  head  of  which,  as  Pro- 
sidonl,  is  Lord  Denman*. 

The  object  of  the  society,  it  is  staled, 
is  to  collect,  to  classify,  and  tu  diffuse 
information  concerning  the  education  of 
all  classes,  in  every  department,  in 
orflei-  to  learn  by  what  means  indivi- 
duals may  be  best  6tted,  in  health,  in 
mind,  and  in  morals,  to  fdl  the  slut  ions 
which  they  are  destined  to  occupy  in 
society. 

For  the  attainment  of  this  object,  the 
society  proposes  to  obtain,  and  from 
time  to  time,  (probably  periodically)  to 
publish,  1st.  .\ccounti>  of  systems  of 
e<lucation  already  established,  whether 

*  It  should  not  II*;  forf^otteii,  tluit  this 
eminent  m.-in  liml  tbp  courapf!  to  repeat  Id 
tho  House  of  Lordfl  tho  im\iotiAnt.  TOiKJ.tw^ 
"  that  for    a    slaW  lo  \vBNe  ^^  r\^  >» 
punish}  it  must  csAucSktA.^^ 
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in  this  oouDtry  or  abroad;  2ad.  DUcuft- 
iiona  of  the  value  of  various  branches 
snd  tnuana  ofeducatioa;  3rd.  AccounU 
of  books,  maps,  models,  and  other  aids 
of  education. 

NoIwithHtanding  the  importance 
which  is  now  gGUcratly  atttiubcd  to 
education,  and  the  opinion  which  many 
entcrtuin.  that  in  this  country  it  in  in 
many  parts  imperfect,  and  doc«  not 
tend  to  fit  men  for  the  fulfilment  of 
their  peculiar  duties;  tliere  i&  not  in 
the  metropolis  a  single  association,  and 
scarcely  a  work  devoted  to  reoordin;^ 
and  suggesting  impruvementii  in  thiii 
the  most  essential  of  alt  bciencea  and 
arts. 

Tliti  labours  of  the  committee  will 
divide  themselves  under  five  principal 
heads : 

1.  Primary  or  Elementary  Education. 

2.  Secondary  Kdunation. 
9.  Superior  or  University  Education. 

Special  or  Profc»Kional  Educaiion. 
'S.  Supplementary  Education. 

If  their  materials  are  as  extemiive  as 
they  hope,  the  committee  will  issue 
periodically  separate  publications  in 
each  of  these  dcpartmonts. 

The  society  being  necessarily  com- 
posed of  members  of  various  religious 
denominations,  it  is  obvious  that  they 
can  have  no  sectarian  objects  in  view, 
whenever  they  may  admit  (as  they  in- 
tend to  do)  into  their  publicaliuns, 
articles  which  shcill  discii-ss  the  best 
modes  of  uniting  intellectual  and  re 
liliious  educatiun.  without  olTcn'liiig  the 
opinions  of  any  clas!>  ofChiiiitians. 

The  subscription  \s  £)  aniuiully,  and 
it  has  been  determined  that  no  expetise 
shall  at  any  time  he  incurred  beyond 
the  funds  actually  in  hand 

From  the  following  statement  in  the 
Anaiystf  Jan.,  1B37,  it  appears  this 
Society  .has  began  its  labours  in  a  mo&t 
exemplary  manner: — 

*'  The  first  labours  of  the  Society  have, 
we  have  reason  tu  know,  been  directed 
to  tlie  collection  of  facts  respecting  the 
actual  condition  of  the  poorer  popu- 
lation of  a  district  of  tlic  metro|>olis. 
This  it  is  now  occupied  in  examining 
with  the  greatest  accuracy,  going  from 

I  street  to  street,  from  bouse  to  house: 
not  contenting  itself  with  ascertaining 
merely  the  literary  attainments  of  the 
children,  but  observing  all  those  cir- 
cumstances  over  which  an  individual 
has  a  control,  jnd  which,  coitbequenily, 
indicate  with  certuinty  the  educatiun  he 


hat  received  and  the  educaiion  he  tt 
in  tcant  of.  The  cuiiicquunccs  of  iltt^ 
inquiry  will,  we  arc  led  li)  believe,  ba 
most  important,  as  it  will  enable  tiM 
Society  Instate  precisely,  in  niimlters. 
the  exact  quantity  of  partjculara  u 
which  its  uOirmaiions  with  reganl 
any  general  fact  i^i  crounded. 
condition  of  the  people,  in  a  moralj 
intellectual,  and  phy»ical  point  of  view, 
in  our  large  towns,  is  such,  that  any 
statement  with  reganl  to  it,  other  than 
such  as  the  Central  Society  of  Educa- 
tion is  now  qualifying  itself  to  make^ 
would  be  disbelieved.  Those  who  only 
ride  or  drive  through  the  wide  and  cleat 
.streets  of  onr  metropolis,  could  uol 
credit  that  the  state  of  the  moss  is  such 
as  it  is.  An  intelligent  foreigner  who 
visited  Engliind  some  time  back  said 
that,  for  his  part,  he  could  never  «e«  tbs 
poor,  nor  where  they  lived." 

We  hope  that  the  philanthropic  and 
intelligent  individuals  who  have  been 
the  means  of  embodying  this  society, 
will  excite  and  direct  its  energies 
with  unceasing  activity.  A  union  of  a 
similar  nature  took  place  at  the  cline 
of  the  Bristol  session  of  the  British 
Association:  this  included  some  of  the 
names  which  we  now  soe  on  the  Com- 
mittee of  Management  of  the  Central 
Society.  Will  this  nucleus  slumber 
until  awakened  in  Liverpool  by  tbft 
next  trump  of  the  greater  borly/from 
which  it  made  an  effort  to  shoot  off? 

Chemical  Action    ff   t/is   Solar   Ratft 
through  Fluid  Prisms. 

Phop.  Hrssufr,  of  Gr&tx,  has  found 
tbut  tho  action  of  the  Solar  spec* 
truiu  on  paper  wliiuh  has  been  moist* 
encil  nith  a  solution  of  gum,  and 
sprinkled  with  chlonde  of  silver,  varied 
with  the  nature  of  (he  prism.  The 
action  differed  botli  in  the  extent  and 
rapidity  of  its  effect,  and  also  in  the 
point  of  the  spectrum  where  it  attained 
its  maximum.  It  was  nearly  instanta- 
neous with  a  prism  of  water  or  spirits 
of  wine ;  occurred  in  the  course  of 
twelve  or  thirteen  minutes  with  the  oils 
of  turpentine  and  cassia :  in  two  minutes 
and  three  seconds  with  (lint-glass,  and 
one  mmute  and  live  seconds  with  crown- 
glass.  The  maximum  chemical  effect 
with  spirits  of  wine,  was  obtained  in  the 
violet  near  the  blue  :  with  water,  in  Um 
violet ;  with  oil  of  cassia,  twenty-threo 
lines  outside  of  the  violet. 
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^ench   Mathematical  Prise 
fUJerred  a  Third  Tim^  / 

In  December.  1805,   the  Acad^mie  drs 
Sciences  Minted  that,  after  havini;  twice 
inMioeessfully  presented   the  question 
~  tbe  reftistnnce  of  water  as  the  subject 
ir  this  prize,   they  had   withdrawn  it 
ita  competition,  but  that  new  circum- 
^#taj>cvs   bad   arisen  which   determined 
lem,  once  more,  to  call  the  attention 
experimenters  and  of  geometricians 
Ihiii  important  subject  of  inquiry. 
Tbebe  new  eircuuibtanccs  were  prin- 
ipally  the  unforeseen  advantages  which 
liad  been  found   in  En^hind  to  follow 
the  practice  of  tracking  canal-boatx  with 
very   high   velocities,    and   which   had 
opened  an  inuiiense  field  of  research 
lor  the  enrichment  of  science  and  the 
[mprovement    of   internal    navigation. 
he  various  points  of  view  in    which 
thiti  f^reat  problem  might  be  regarded, 
wcrc  too  apparent  to  render  it  necessary 
to  point  tliem  out  to  tbe  candidates. 
The  reduction  to  a  vacuinu  of  pen- 

»dulum-ob<iervations  made  in  the  atmo- 
nhere  were,  but  a  ver)'  short  time  ago, 
^11  calculated  by  an  inaccurate  method, 
although  tbe  long-known  experiments 
of  Dubuat  ought  to  have  pointed  out 
tbe  road  to  the  true  solution.  The 
lalMurs  of  Messrs.  Bessel  and  Baily. 
and  the  analytical  researches  of  a  mem- 
ber of  the  Academie,  notwithstanding 
their  great  interest,  have  not  entirelv 
exhausted  the  subject.  The  Acadimte 
Would,  tiierefore,  witliout  making  it  an 
express  condition,  be  gratiftefi  by  seeing 
candidates  endeavour  to  illustrate  so 
much  of  the  problon]  of  the  resistance 

•pf  media,  taken  in  this  point  of  view* 
to  may  still  require  L-xpU nation. 
In  December  lust,  tbe  Academic  hatl 
a^in  the  mortification  (in  which  the 
iKiontific  wurld  will  deeply  ptirticipate.) 
to  receive  the  following  Report  from  the 
Commission  to  whom  the  Subject  of  the 
Grand  Muthematicul  Prize  uff'ered  a 
third  time  in  1S36  had  been  referred: 

"The  Commission,  after  having  exa- 
mined the  Memoirs  addressed  to  the 
Academic  for  the  Grand  Prize  of  Ma- 
thematics in  1836,  have  decided,  that 
there  is  not  yet  any  ground  for  grunting 
the  Prize,  but  convinced,  that  the  want 
of  time,  tbe  difficulty,  and  the  too  great 
extent,  of  the  subject,  have  prevented 
authors  giving  to  their  experimental  or 
theoretical  researches  the  necessary  ex- 
eelience,  the  Commission  proposes  that 


tbe  question  be  deferre<l  to  the  approach- 
ing competition  of  lS3d,  recommending 
that  the  AcadSmie  should  not  require 
(Vom  the  candidates  the  discussion  of 
the  whole  of  (be  Questions  in  the  original 
programmes.  The  Commission  would 
be  interested  to  see  the  candidates  con- 
fine themselves  to  the  examination  of 
such  of  the  questions  as  may  appear, to 
them  the  most  susceptible  of  solution 
by  direct  experiment,  and  of  being 
carried  to  that  degree  of  perfection 
which  alone  can  be  useful  to  science." 

The  above  proposition  was  adopted 
by  the  AcadSmie.  It  is  thereforo[hoped, 
that  the  thing  will  be  decreed  in  J  838. 
Agreeably  to  the  previous  conditions, 
works  or  memoirs  intended  fur  this 
prize,  must  be  delivereil  without  fail  to 
the  secretary  of  the  htstitut,  before  the 
1st  of  July,  1838.  Candidates  may 
either  send  in  their  names,  or  encloM 
them  in  a  sealed  envelope. 

A  National  Slander  refuted. 

It  was  with  the  •rrealest  pleasure  that 
I  heard  it  staled  in  the  Report  of  the 
Newcastle-on-Tyne  Society,  that,  nol- 
wiihstanUing  articles  of  great  value  were 
exposed  on  the  cases  without  any  cover, 
they  had  never  lost  a  single  spccmieu, 
nor  had  any  part  of  the  collection  been 
injured  by  the  visiters.  This  account 
Quite  agrees  with  my  own  experience  in 
the  British  Museum,  where  there  have 
been  occasionally  more  than  six  thousand 
visiters  in  a  single  day.  During  the 
last  twelve  or  thirteen  years  I  have  been 
in  that  institution  (and  the  greater  part 
of  this  time  I  have  had  the  immediate 
superintendence  of  the  zoological  part 
of  the  collection),  I  do  not  recollect  a 
single  instance  of  wilful  injury,  und, 
indec<l>  hardly  of  carelessness,  on  the 
part  of  the  visiters,  though  now  and 
then  a  pane  of  glass  may  be  cracked; 
but  thai  is  scarcely  to  be  avoided  from 
tbo  IrequeiUly  crowded  state  of  the 
rooms,  with  glass  cases  in  every  direc- 
tion. From  my  experience  in  the 
British  Museum,  and  in  other  situations, 
I  think  that  the  English  public  have 
been  most  unjustly  abu!>tid  in  this 
respect;  partly  arising  fro  lit  that  delight 
which  the  English  have  in  complaining 
of  their  countrymen,  and  praising 
foreigners  at  their  expense,  and  partly 
by  designing  persons,  who  have  prodted 
by  places  beii\<^  Wey^  ^^*>™  v^NjW  NVi« . 
except  on  i\ve  ^i4>(\n*iuv  oV  \Rfe%.   ^«t 
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example:  I  do  not  think  (ihou^h  the 
accusation  has  been  ropcatctlly  made) 
that  the  En^Uiih  are  more  inclined  to 
write  on  wnU»  than  our  ruiitineulal 
neif;hbours*.  allhouuh  tht-y  have  not 
the  constAnt  dread  of  the  surveillance 
ot  the  puhoe,  whicli  tlie  French  ap|»car 
always  to  have  beft>ro  their  eve8.  In 
those  places  wlioru  it  rnn  be  douu  with 
little  chance  of  detection — as  in  the 
pftfesagcs  of  the  Courts  ofJuKtire,  in 
Paris — 1  have  M»on  the  walU  murh  dis- 
figured by  writing  in  charcoal  instcud 
of  chalk;  the  French  hand  ni  uhtch 
they  were  written,  and  the  nauiett,  at 
oDce  showing:  it  was  the  work  of  natives. 

The  French  police  interfere   in  the 
most  trifling  cases,  and  their  conduct  in 
this  respect  must  afY'ord  much  amuse- 
ment to  an  observant  Englishman.     As  j 
on  instance  of  their   severity,  1  have 
seen   visiters    to    the   Museum   of  the  , 
Garden  of  Plants  rebuked,  in  no  very  ' 
measured  terms,  for  merely  nccidentallv  | 
touching  the  gloss  of  the  cases   with  j 
their  6ngers  in  potnliii^  to  ti  bird  :  and  | 
for  any  infmciiun  of  the  rules  of  that 
institution  ihey  are  immediately  arreste*!  | 
by  the  military   guard   who   have    the 
care  of   the   rooms  during   the  public  i 
exhibition.     1  was  once  arrested  my&elf,  ' 
because  Mrs.  Gray  was  carrying  in  her  ' 
hand  a  roll,  consisting  of  half  a  sheet  | 
of  letter-paper,  on  which  we   had  been  : 
making  some  notes  before  the  gallery 
was  opened  to  the  public,  but  which  we  • 
should  have  put  out  of  ^ight  previous  to  | 
the  vitiilers  bein^  admiued.     TIfcy  led  i 
U&,  with  a  guard  of  three  soldiers,  along 
the  galleries,   to   the  guardian  of  the  | 
collection,  who  immediately   set  us  at 
lil>erty. 

In  other  part*  of  the  continent,  as  in 
Switzerland,  where  the  inbabitantjt  are 
not  under  the  tnrrveiUance  of  the  police. 
the  walls  arc  as  much  disfigured  by 
writing  us  in  England:  nnrl  I  need  only 
instance  the  chapel  of  WUliam  Tell. 
This  remnant  of  harbcirismt  therefore, 
which  has  been  calU'd  by  some  "  English 
tasle,"  is  not  )>t;culiur  to  our  country, 
and  I  am  inclined  to  believe  that  a 
greot  iinprovcmceit  in  this  rc*ipert  i^i 
taking  place  amontrsi  the  English;  in- 
deed, I  hare  no  doubt,  as  the  educution 
of  the  people  advances,  it  will  rapidly  ! 
disappear.     1  feet  assured  that  the  best  ! 

*  I  n«Ter  rcooUect  to  have  almmi  tm  in* 
Btanoe  of  it  iu  the  part  of  thv  Briliah 
Hvanutt  dedicated  to  tJie  Natural  Hiaior}- 


and  raoftt  spccfly  wnv  to  eradicate  the 
evil  will  be  to  adopt,  m  the  various  locaL 

institutions,  the  liberal  oxumph*  -f  'he 
Natural  History  Society  of  N 
oh-Tyne,  as  the  meani.  best  <  I 

to  impart  a  ta«itp  for  the  beauties  vA'  iht 
creation  among  the  pcoplu ;  and  if  tha 
picture- gallcriua,  churches,  cjithetlrals* 
and  other  buildings  containing  works 
art  in  the  country,  were  frcoly  upvncd  to 
their  inspection,  it  wotdd  have  the  effect 
of  giving  them  a  taste  for  the  fine  arts. 
I  think  the  exemplary  bc'hu%iour  of  the 
visiters  in  the  British  Museum,  und  in 
the  Mubcum  of  the  Ne»casile-on-Tyne 
Society,  fully  ju^tiHea  a  similar  trial  m 
other  places.— -GitAV,  Analyst. 

Effects  qf  EUelrieity  by  OjtUact. 

The  following  is  a  summar)-  communi- 
cated by  Hr.  von  Humb«dtll  of  the  iw 
suits  to  which  Ilr.  KaMeii  of  Berlin  bo* 
been  led  by  his  recent  investigations 

1.  Metals,  and  probably  alt  tmlid  bo- 
dies, t>econie  positively  electrified  whea 
immersed  in  fluids ;  the  fluids  are 
negative. 

2,  A  solid,  partially  immcrse<)  in  a 
Iluid,  acquires  electric  polarity;  the  part 
not  i[nmei*sed  being  negative,  and  the 
other  positive. 

3,  Solid  bodies  differ  greatly  in  their 
electro-motive  power  in  regard  to  the 
tiame  fluid,  and  this  difference  is  Uio 
true  cause  of  the  electric,  chemical,  and 
magnetic  action  in  the  galvanic  cirruil. 

4.  If  two  solid  electro- motors,  of  dif- 
ferent elect  po-moiivepower.areiramertcd 
in  the  same  fluid  without  beiny  in  con- 
tact with  each  other,  the  weaker  electro- 
motor receives  a  polarity  opposite  to 
that  of  the  stronger,  and  becomes  con- 
sequently negatively  electric. 

il.  The  part  of  the  weaker  electro- 
motor not  immersed,  exhibits  opposite 
electricity  to  that  which  is  immersed* 
that  is  to  say,  it  is  positive. 

6.  The  electro- motive  action  of  a  fluid 
deiwnds  on  the  property  of  its  being 
reduced,  by  two  solid  electro -motors  of 
dissimilar  power,  to  such  a  state,  that 
the  solid  electro-motors  receive  from  it 
upfMsite  electricities.  In  generiil.  all 
fluids  which  are  bad  conductors  of  elec- 
tricity possess  this  property,  but  not 
those  which  are  good  conductors,  (mer- 
curv.  mcinU  in  fusion,  &c.,)  nor  those 
which  have  no  cuiiducting  (uwer,  (oils, 
8:c.>  The  iiHeiiBiiy,  however,  of  the 
electro-motive  power  of  tlie  fluids  does 
nol  de^wd  on  vUc  vuotc  ot  less  perfect 
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^nduciibility  only,  but  on  other  rela- 
Kons  not  fully  known  at  present. 

7.  The  eleclroniotive  eS'ects  of  two 
letAls  wbioli  form  a  closed  circuit  iti  the 
ime  rtiml,  depend  on  the  continual  cx- 

Ucoicrit  and  neutraliznlion  of  oppoaitc 

Icctriciticb  in  the  lluid.  They  are  gcne- 

Ued  by  the  electromotive  action  of  the 

fo  vlwtru-iuoton)  on  the  Uuid;  are  au|r- 

tonlvd  by  the  action   o(  the  stronser 

the  ueuker;  ond  arc  ancolorfil*d  by 

the  close  contact  of   two  sobd  cloctro- 

motont.  when  these  arc  Rood  conductors. 

8.  I'he  ctiemical  changes  in  the  [luid, 
It  is  true,   have  a  relation  .with  the  neu- 

dization  of  the  two  elecliicities  pro- 
tuced  by  the  solid  elcnients  of  the 
Ircuit,  but  these  chemical  changes  and 
tc  neutralization  have  not  the  mutual 
Ittlion  of  cause  and  effect. 

9.  In  the  system  of  circuits  coinpo- 
ing  the  voltaic  pile,  the  opposite  olec- 

tcitieft  arc  completely  ncuiralizwl  by 
solid  elemcats  of  each  circuit,  thai 
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Caute  (if  Dftcr^pitation. 

ANY  borliea  if  suddenly  submitted  to 

0  action  of  a  high  teoipcraturct  tly  into 
ifces  with  a  crackling  noise.     Itislo 

is  phenomenon,  that  t  he  name  of  decre- 

itnlton  has  been  given:  most  authors 

liohuve  treated  upon  thiti  property,  have 

enerally  ascrilted  it  to  the  presence  of 

aler  in  the  body,  or  that   the  decom- 

silion     cvolveii     ncriforra     products, 

hich  violently  separated  the  particles. 

t   ia,   however,   remarkable,   thai   the 

reater  number  of  bodies  which  decre- 

itat«.  are  really  anhydrous  and  fixed, 

Buch  OS  sulphate  of  potftMh.  hulpbatc  of 

barylcR*  chloride  of  sodium,  &c.     To 

plain   this   species    of   anomaly,   or 

tlier  inaccurac)  in  the  explanation  of 

cts,  they  Buppoae,  that  although  these 

bodies  du  not  conlnin  water  in  a  state 

of  comUinatioTu  they  hold  it  inttrpoaed 

twHcn   Uieir  cotiaiituetU   parts.      As 

\b  opinion  did   not  up|iear   to  me   to 

ve   any   loundntion,  1   dried,  at  low 

mponitures,  and   by  various   means, 

veral    fixed    and    anhylrous   bodies, 

uwepliblo  of  decrepitation,  and  I  found, 

hat   aUhou;;h  thit^  desiccation  was  as 

mplete   as  possible,  they   would  stUl 

icrepitate  when  suddenly  heated. 

1  had  proccedefl  so  far,  when,  eif;hl 
rears  a^o.  I  observed  that  argillaceouii 

hist    mixed   with  coal    decrepitated 
V   when   thrown    juto  a   heated 


trie  current  from  one  to  the  other. 


oven,  and  that  the  noise  was  in  propor- 
tion to  the  quanliiy  of  uurfuco  exposed. 
As  ar^illaccoub  .schifil  was  of  a  well- 
defined  laminated  structure.  1  nas  led 
to  examine  if  anhydrous  bodies  sus* 
ceptible  of  det  repitation  did  not  pos- 
sess some  similar  or  analogous  properly, 
and  I  found,  in  fact,  that  no  bodies  d«- 
crepittited.  unless  they  did  jiossesft  crys> 
talline  structuie.  and  had  a  clean  and 
easy  cleavage.  This  property  of  sulit- 
ting  cleanly  willi  large  surfaces,  renuers 
the  fact  ul  their  decrepitation  of  easy 
cxplanatiun.  For  the  sul)t>tances  which 
decrepitate  being  of  that  class  which 
are  considered  had  conductors  of  heat, 
it  follows  that  their  exientul  purts  are 
th.'  fiibi  to  be  heated,  and  that  their 
dilatation  forces  them  to  separate  from 
adjoinin;;  parts  which  have  not  at- 
luiucd  the  same  temperature,  und  whkb 
separation  is  focilitatcd  by  the  properly 
of  clea\agc  which  they  possess. 

Thea*  are  substances  wliicU  in  their 
decorapo«ilion  give  out  volatile  products 
on  biinjj  heuted  :  in  ihese  rases,  it  is 
difficult  to  decide,  whether  tliL'ir  de- 
crcpiiuiioa  is  owing  to  an  unequal 
ddatttlion  of  Uieir  parts,  or  to  the  repul- 
sive action  of  the  volatile  protlucts. 
However,  as  they  nearly  all  possess  a 
cryslulhne  structure,  and,  at  least,  one 
direction  of  easy  cleavape,  I  am  led  to 
believe  that  this  structure  is  often  the 
only  cause,  for  they  really  decrepitate 
before  undergoing  any  apparent  decom- 
position, as  the  cyanide  of  mercury,  &c. 

I  ought,  however,  to  add,  that  sub- 
stances in  which  cr)'sUUine  structure  is 
entirely  absent,  wdl  decrepitate  when 
they  are  not  perfectly  dry ;  such  are 
pltt»;tic  clay  and  argillaceous  schist. 

It  resulu  from  the  preceding,  ihiit 
bodies  which  decrepitate  when  heated. 
may  be  divided  into  two  principal 
classes,  namely, 

1.  Fixed  bcxlies. 

2.  Bodies  which  give  out  aeriform 

pnvducts. 
In  Uio  first  class  may  be  placed 

Sulphate  of  barytes, 

Sulphate  of  strontium. 

Sulphate  of  potanh. 

Fluoride  of  calcium. 

Chloride  of  potassium. 

Chloride  of  so<lium. 

Bromide  of  swlium. 

Bromide  of  potassium. 

Iodide  of  potassium. 

Galena,  cubic  ot  Vixvc;\u%\fti>^. 
In  l\w  cVa%s  ot  W!k\ti^  vi\\v?ft  \«*:«ws.- 
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po&e  in  giving  out  aerifonu  products  at 
tt  high  temperature,  there  may  be  dis- 
tinguishofl,  Ut,  the  anhtfdrates,— 
Nilrate  of  bttryteft. 
Nitrate  of  lead, 

Carbonate  of  lime,  rlioraboidal, 
Cyanide  of  mercur)* ; 
Snd^  the  hydrates^ — 

8ulpbate  of  limp,  lamiualed, 

Anetate  of  eopper, 

Creom  of  tartar. 

Ferrocyanate  of  potassium,  yellow. 

Subatani^cs  which  contain,  in  a  state 
of  combination,  the  eleraenl*  of  water 
in  a  large  quantity,  do  not  roully  de- 
crepiUite,  unless  they  are  auscoptiblo  uf 
cleavage,  such  ad  carbonate  uf  »oda, 
sulphate  (if  soda,  bydro-sulpbute  of 
maf^nesia,  Ate. 

Cleavage  is.  tbeivfore,  a  condition  of 
decrepitation,  at  least  os  necessary  as 
the  presence  of  water,  or  of  its  elements. 
Baudrimont. 

St.  Jameses  Park    Ornitholv^oai 
Society, 

Hers  is  a  Society  that  "  has  no  privi- 
legoa  to  claim  or  to  offer,  oKcopt  those 
of  rendering  scrvico  to  science,  and 
contributing  to  the  amusements  and 
information  of  the  public."  It  addroases 
itself  to  **all  lovers  of  the  beauty  of 
Nature,  to  all  who  can  appreciate  (ho 
charm  which  tlie  fentherea  tribe,  that 
most  beautiful  portion  of  the  animal 
creation,  are  capable  of  lending  to  or- 
namental water. ' 

The  object  is,  to  obtain, — to  preserve, 
u  far  as  possible,  in  a  state  of  nature, 
and — lu  bring  uuder  the  notice  of  all 
classes  and  a^es,  on  the  waten  of  the 
Parks,  (beginning  with  that  of  St. 
James',)  a  complete  collection  of  the 
British  spt'cies  uf  the  ^enus  Anas  of 
Linnseus.  from  the  Swan  (who  has  held 
for  ages  this  Kole  privilege,)  to  the 
amallest  of  the  Ducks,  and  ultimately 
to  include  specimens  of  ever}'  species  of 
haniy  aquatic  birds;— Waders,  Swim- 
mers, and  Divers. 

The  idea  is  a  most  happy  one,  and, 
wo  predict,  will  soon  bo  realized.  To 
further  the  views  of  the  Society,  wo 
give  a  list  of  their  present  slock  and 
tncir  desiderata. 

List  of  Birds  already  in  the  Society's 
possession: 

Swans : — Domestic. 

Geese: — Chinese,  Bean,  White-front- 
ed or  Laughing,  Canada,  Egyptian, 
Bernaclc. 


i>MCit«  .-—Summer,  Shieldrake,  ICo^J 
covy,  Wild.  Hookbill,  Shoveller,  PinUil 
Wipeon,   Teul,    Pochard    or    Dunbird^j 
Tufted.  Call,  Buenos  Ayrcs. 

VariouM: — Spoonbill,  Night  H«ron» 
White  Stork.  Gull.  Ctx>l,  Uttla  Orated 
Moorhen. 

DK9(DSRATA. 

.ViBOiw  .'^Hooper,  Bewick's.  Polish* 
Black,  Trumpeter. 

Geese  ;— Gray-lag,  Brent,  Mutcbtns 
Rod-breastiMJ,  Spur-winged,   Sandwt 
Iitlunds.  Cereopais. 

Ducks  i  —Eider.  Gadwnll,  Ruddy* 
Bnoiiculated.  Kini;.  Western.  Velvet* 
Scoter,  Surf  Scoter,  Red-creslt'd,  Cd*> 
taneous  or  White-eyed,  Scaup,  Hurler 
quin,  Loiig-taded,  Gulden  E>p,  Sum- 
mer, Shoveller,  Red-billed  Whistling, 
Black-bellied  Whittling.  Buflel-headed. 
Canvas-buck,  Du&ky,  Pied,  Mandarin 
Teal,  Japanese  Teal. 

Divers ; — Great    Northern,    BUck 
throated.  Red-throated. 

Grebes; — Crested  Grebe,  Eared.  Red- 
necked, Little,  Carolina  or  Pied-bdl, 
Horned,  Goosander.  Red-breaslod  Mer- 

ganscr.    Hooded     Merganser,     Smew, 
annel.     Bitterns,     Herons,    Cranes. 
Roseate  S])oonbill. 

Patent-Law  Grievance.     No.  XI. 

Thu  inventors  of  this  country,  and  th« 
introducers  of  inventions  uf  other  coon- 
tries  into  this,  uore  obliged  to  payduwQ 
to  the  uttoniey^enenil  and  other  agents. 
&c.,  of  the  Government  during  the  past 
year,  above  £4*2,000.  What  did  the 
attomej/'general,  Sfc,  in  return  to  them 
for  this  vast  and oppr-essive  extortion  .» 
The  penalties  inflicted  on  the  inventive 
genius  of  Britain  during  the  present 
year,  up  to  the  'Z^ith  uU-.  in  the  sha|*e  uf 
government  stamps  and  fees  on  patents, 
amount  to  more  than  £3000  I 

N.B.  Tliifl  sura  bos  been  paid  in 
ready  money  on  taking  the  Urst  steps* 
and  as  many  of  the  inventors  are  poor 
men,  (Operatives,)  and  a  great  manv 
others  of  them  persons  to  whom  it  wotihl 
bo  very  iucooveniont  to  pay  at  least  £  I UO 
down,  they  have  been  ooliged  to  go  into 
debt,  or  mortgage  or  dispose  of  their  in- 
ventions, oilher  wholly  or  in  part,  &c. 

Will  Messrs.  Mackinnon.  Brti\t«,t4«r. 
Biibbugo,  Stc, — friends  of  the  poor  in- 
ventor.— be  early  ui  the  field  during 
the  parliamentary  session  which  begnu 
yesterday  ? 
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DecEUBER  cont, 

21)0.  Haubh  Stansfkld,  LmnJa,  Tork, 
McTohuil ;  for  ui  application  bi  certain 
inacliinery  of  a  tappet  aud  lever  action,  to 
prorlupt?  a  verticaJ  or  luirizonlal  niovonitnt 
tlirougli  the  inc<lium  of  ropes  or  IwndH, 
worklnft  over,  under,  or  round  putliea. 
Dec.  30,— Juuc  30.  For.  Cotam, 
ToTAtj   DacufHKR-  -32. 


January,  1837. 

1.  WiLLUU  Cooi'tRj  Picardy-pl.,  Edhtb.y 
GUua  Merchant  ;  for  oil  improved  method 
of  expciiting  omnments,  dericrd,  coloura, 
or  vtains  OQ  f^lasB,     Jan.  10. — July  10. 

2.  RoBiRT  GKiPPrrifSjSniithwick,  Warw.y 
Machine  Maker;  and  Samtkl  EvfiR.s 
CnuUey  Irun  Works,  Staff.^  Iron  Mann- 
fuctarer ;  fur  improvement^)  in  the  manu- 
f/icture  of  bars  or  niita  for  screws.  Jan. 
ll.-Joly  11. 

VL  H«?rBV  Adcock,  Bimiinghnm,  Harir., 
Engineer;  for  improvemcntii  in  the  con- 
alruction  of  the  fumacca  employed  iu  th« 
reduction  of  iron  ores  uid  other  metallic 
orva,  tm  also  in  some  of  the  procoMcn  of 
the  iron  mamifacttire  of  otlier  met&la,  iiach 
f  umaoc*  bcins  applicable  to  otlier  purpoeee. 
Jan.  11. — July  11. 

4.  JAMuGjiRDsm,  B&nbury,  0<f.,  Iron- 
nunurer;  for  improvementa  in  cutting 
SweuBli  OJid  other  tuniipB,  miing<?Uwurei>lj 
and  other  roota  uhoJ  as  food  for  aheep, 
homed  cattle,  and  other  ftnimaln.    Jan.  11. 

—July  n. 

A.  Charles  Srxripan,  Ironmon^r-Iaoe, 
LowL,  Chemist;  for  unpmvenu'iiU  in  tlie 
manufactiuT  of  &<:)«1n.     Jan.  11. — July  11. 

a.  Juiis  Pai'l  Nki'VAXn,  Ot.  Towor-6t. , 
/ahuLj  P^uB^uate  of  Potash  maker;  for  tin- 
provonientu  in  tliu  iniuiufActure  of  pnmiftUi 
of  ptitflHh,  and  iu  pnuHiat«  of  Bodk.  Jan^ 
^|. — July  11.      For.  Comm. 

7.  Gborok  Gmidlbt,  JA:iihf  Eiiinb.f  Met' 
ant;  for  on  unproved  mo<]e  of  distilling 
trita  from  waalt  and  otluT  articloftf  alao 
plicable  to  general  purpoees  of  n?ctifyiug, 
boiling,  and  evaporating  or  concentrating. 
Jan.  II.— July  1 1. 

B.  Frascxs  Gyrbon  SpiLSBimy,  Xewman- 
Midds.y      Engineer;     and    Williasi 

Acoujty,  Newport-*!.,  Lambeth^  Surry, 
emiat ;  for  Unprovemeots  in  the  mnnu- 
ture  of  carbooftte  of  sixla.     Jan.   11.— 

Illy  11. 


9.  John    Macnmix,    Parliament- 
Middx.y  Civil  Engineer ;  for  improvement 
in  mnkinx  or  niendiug  turnpike  or  c( 
roada.     .Tan.  11. — .Tuly  II, 

10.  JiMCfl  Drabv,  Duke-et,,  Lambeth, 
Svrr.^  Whfi-lwright  and  Conchnuikcr;  for 
improvements  in  the  cunatruction  of  car- 
riages.    Jan.  11. — July  11. 

11.  RoBKHT  Smi-Ki.L,  Carrington,  A'dt, 
Lace  ManufncturcT ;  for  iniprovementa  iu 
the  uiAuufacturu  of  vrhitc-lcod.  Jan.  II, 
—.Tilly  II. 

12.  CuA  Ri.as  Thor.vtos  Co ath vn, 
Wraxall,  Somrr.j  GIam  Manufacturer; 
for  improvements  in  the  manufactunt  of 
c«rtain  descriptions  of  glaw.  Jan.  11,-^ 
July  II. 

13.  JohnGai.l,  Aberdeen,  &<o/A,  Car- 
penter and  Builder ;  for  an  improved  mod« 
of  priming  fire-arran,  Bbplicnbk*  to  percus- 
sion locks.     Ja».  17. — July  I7. 

14.  ARTHtTR  Dunn,  Nelwu-Rl.,  City-rd., 
Mifidr.y  Manufacturing  Chcmint;  for  an 
improved  mode  of  dihtHilving  eilicoous  mat- 
ter, and  compounds  of  silica,  and  of  manu- 
facturing soap.     Jan.  17. — July  17. 

16.  WiLLUM  GoesAGK,  Stoke  Prior,  ITorc., 
Chemist ;  for  improvements  in  manufac- 
turing oxide  of  lend,  applicable  to  making 
paints,  and  to  other  pnrjKiees ;  aloo,  im- 
provements in  the  procvm  of  bluachii^  and 
purifying  oils,  suitable  for  mixing  points, 
and  other  oils  aud  fatly  matters.  Jon.  19. 
— .luty  Iff. 

Ifi.  Jons  MrHRAV,  Fitiroy-sq.,  Afiddr.^ 
Gent,  t  for  iniprovcmenta  in  the  construc- 
tion of  carriages.     Jan.  I!). — July  19, 

17.  MosKS  P(X>].B,  LinoolnVImi,  Afiddr., 
G*>nt. ;  for  improvements  iu  ordnance  and 
other  firc-anna.  Jan.  19.— July  19.  For, 
Comm. 

18.  HsMRV  KkbdhaM  Scbopb  SnRAr* 
NRLL,  Ba^-awater-terr.,  Middr.y  Esq.;  for 
improvemonta  on  snuBTtira.  Jan.  19. — Joly 
19.  ' 

19.  William  Strdvan  Giixarr,  Guild- 
ford-*!., Middr.y  GtjnU  ;  for  improv<:<mcnts 
in  trimming  aud  rociiitaCiug  the  pro'^n-as  of 
veasela  in  wattT.     Jan.  21. — July  21. 

20.  Julius  Olivbr,  C'astle-st^,  Fnlcon- 
w\.,  LotttLy  Gent.;  for  an  improvement  in 
the  Alters  employed  in  wigar'^efining.  Jon. 
24.— July  24.     For.  Comm. 

21.  JosHi'A  Ctm-HL,  Holhngforth,  Vork^ 
Woollen  Manufacturer*;  for  improvements 
iu  producing  slubbings  of,  nnd  in  «9la.'(vvc\!^ 
wool.     Jiik.  M.— 3A^-  W.     For.  C«mm, 
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other  than  an  aqueous  cause  of  toi-rcstrial  fluitiitj;  according  to  them,  all 
tho  diversified  substances  of  which  the  globe  is  composed  were  originally 
diHSolvod  in  a  liquid,  and  the  Holid  parts  haro  been  formed  by  depoeition 
or  precipitation.     The  Vlutonixtx  on  their  side  reject  tl»e  idea  of  such 
solvent:  they  mmntain  tlmt  the  tiuidity  of  the  constituent  principles 
the  globe  was  the  ponscqnnnce  of  an  enormous  tempcmture,  and  thni  tb 
surface  bectinio  solid  by  couliug.     Tlic^ie  two  ychuols,  1  might  have  said' 
sects^  so  great  was   the  ncrimoiiy  they  manifested,  attacked  each  otUc 
witli  inconclusive  ur^unents  borrowed  from  geologiciil  phenomena,  only 
oaloulutetl  to  leave  all  dispassionate  inquirers  in  a  state  of  scepticism  on 
the  subject     One   effectual   method   of  putting  an   end  lo  the  debate 
obviously  was,  to  oxnniiiie  whether  beneath  the  surface  there  still  existed 
traces   indicative  of   that  original   heat   insisted  on  by  tlie   Plutouists; 
and  to  tin's  cjue3ti<m   pfit/xiciens  and  mathematicians,  by  their  combined 
labours,  have  succeeded  in  giving  a  satisfactory  answer. 

On  all  parts  of  tbo  c;u*(b,  when  we  penetrate  beyond  a  certain  depth, 
the  thermometer  ceases  to  undergo  either  diurnal  or  annual  fluctuations; 
in  these  recesses  it  indicates  nt  all  times  the  same  constant  degree,  and 
even  fraction  of  a  degree,  during  the  whole  year,  for  any  number  of 
cesMve  years: — such  is  the  fact;  how  fur  does  tlieory  explain  it? 

Lcf  us  imagute  the  earth  to  knvr  received  at  auif  time  all  its  ka 
from  the  sun:  calculation  founded  on  this  bypotheais  proves,  1st,  that  al 
ft  certain  dejtth  below  the  surface  the  temperature  would  be  invariabl*! 
and,  2dly,  that  this  sottir  temperature  of  the  interior  of  the  globe  would 
Tory  with  the  latitude:  so  far  both  theory  and  observation  agree;  bui 
according  to  the  former,  the  constant  tempeniturc  of  the  terrestrial  strata 
in  each  climate  would  be  the  same  at  nil  depths,  short  of  those  whidi 
might  bear  any  cunsidenible  projwrfion  to  the  earth's  radius.  Now  it  is 
well  known  that  this  is  not  the  real  case:  observations  made  in  a  multi- 
tude nf  mines,  and  on  tlie  temperature  of  springs,  the  waters  of  which 
are  known  !n  aris'*  from  did'erent  depths,  all  concur  in  indicating  an 
Increase  in  temperature  of  one  degree  C.  (0  *(>  l'\)  for  each  successive 
twenty  or  thirty  yards  to  which  we  penetrate.  When  an  hypothesis 
leads  to  conclusions  so  completely  at  variance  with  fact,  it  must  at  onc6 
be  discarded  as  erroneous;  hence,  then,  wo  may  conclude,  that  the  phth- 
nomena  of  the  temperature  of  the  strata  of  the  t^hhe  eoitiiol  he  attrihuted 
to  solar  action  onti/. 

This  solar  action  once  set  aside,  the  only  cause  which  can  be 
hssigned  for  the  gradual  increase  of  temperature  everywhere  observed 
on  penetrating  below  the  surface  of  tlip  globe,  is  an  oiiginal  source  of 
heal:  the  earth,  as  the  disciples  of  the  Plutonian  school,  as  well  a« 
Descartes  and  Leibnitz,  asserted,  but  without  satisfactory  evidence,  is 
definitively  *  become  a  sun  incrusted  over,  the  high  temperature  a 
which  may  be  confidently  appealed  to  in  explanation  of  geological 
phenomena. 


I 


• 
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Do  anjf   tfato  €xist  for  aacct'taining  for  hofv  rnmnjf  ages  ike  earth  has 

hecti  cooliug?  ^ 

The  present  state  of  science  enables  us  to  deduce  numeiical  values  from  ' 
maj}v  of  the  formulae  derived  from  the  theory  of  heat,  while  the  solutions 


^^^^^^^  AND  IT8  INFLUENCE  ON  CLIUATfiB.  8S 

pf  Other  proliloms  relating  to  this  subject  nre  still  confined  to  general 
HUialvHcal  expressions:  among  these  latter  there  U  our  for  the  secular 
nt'fri(?emtion  of  the  carlli,  and  the  number  of  ages  elapsed  since  the  cum- 
pDencenient  of  that  refrigemtioii  enters  into  the  formula^  on  the  assump- 
tion, however,  that  the  temperature  was  common  to  the  whole  mass  of 
the  globe  at  that  epocli.  If  this  number  were  given,  wo  might  assign 
the  numerical  >*iilue  of  the  secular  loss  of  heat ;  and,  reciprocaJlj,  if  this 
latter  quantity  were  onec  known,  we  could  readily  ascertain  the  period 
at  uhich  the  cooling  commenced.  The  question  of  the  antiquity  of  thu 
globe,  so  long  and  so  vigorrmsly  disputed,  including  even  the  period  of 
its  incandescence,  wouhl  he  thus  reduced  to  the  determination  of  a  ther- 
mometricid  variation;  hut  it  would  require  centuries  to  answer  this,  on 
fteoount  of  the  minuteness  of  the  quautitv. 

Proof  dt{fuced  ff'oiii  ihemnons  motion^  fhnt  the  general  trmperaiure  qf  the 
wass  uf'  the  globe  hax  not  varied  the  teuih  part  of  a  degree  |«  th^ 
fast  two  thousand  i^ car 4» 

faring  concluded  that  the  earth  was  originally  incandescent,  that  its 

present  solid  crust  has  been  formed   liy  cooling,  and  having  shown   that 

[ts  hent,  even  at  nio<lenitP  depths,  is  still  enormous;  it  necessarily  follows 

^om  thio  last  circumstauce  that  it  mut»t  continue  to  coo),  and  it  is  only 

fbe  quantity  that  can  be  a  subject  of  doubt.     Now  the  lunar  motion  fur- 

lishes  a  proof  that  the  mean  temperature  of  the  earth,  couMdered  in  its 

rhole  mass,  and  not  at  itH  surface  only,  has  not  decreased  the  hundredth 

part  of  a  degree  in  the  lu^t  two  ihouj^and  years. 

In  proposing  to  explain  how  two  phenomena,  apparently  so  hetero- 
geneous as  the  temperature  of  the  earth  and  the  motions  of  her  satellite, 
can  have  any  mutual  connexion,  I  tru«t  that  I  have  not  deceived  myself 
in  considering  this  problem  as  one,  the  solntion  of  which  may  be  familiarly 

■explained,  without  the  use  of  calculations. 
f  Suppose  a  heavy  msi^s  were  adapted  to  each  radius  of  a  wheel,  so  m 
to  admit  of  being  placed  at  any  part  of  its  length  at  pleasure;  and  let 
these  masses,  at  first,  be  eet  near  to  the  axle;  it  would  require  a  certain 
force  to  communicate  a  veloeity  of  rotation  to  this  wheel,  say  of  one 
revolution  per  second.  If  the  masses  be  then  conceived  moved  to  the 
outer  extremities  of  the  radii,  the  total  weight  of  the  apparatus  will  not 
^^hereby  be  affected,  yet  it  would  obviously  require  a  greater  force  to 
^honke  the  whole  rotate  with  the  eiime  veloeity  of  one  revolution  per 
HIpecond,  as  before.  Since  it  appears,  then,  that  in  order  to  turn  a  mass 
iP©f  a  given  weight  with  a  given  velocity,  a  greater  force  will  be  requisite, 
in  proportion  as  the  elementa  of  which  the  total  weight  is  composed  nro 
the  more  removed  from  the  axis  of  rotation  ;  it  follows,  that  with  a  con- 
stant force,  the  rotatory  veloeity  of  the  mass  will  he  retarrled  m  propor- 
Ition  as  its  different  particles  are  more  distant  from  the  axi^. 
y  As  all  bodies  are  dilated  by  heat,  and  contracted  by  a  diminution 
i&f  it,  such  a  mass  us  we  have  alluded  to  will  expand  in  proportion  to  its 
|IlC^ca^,ed  temperatqre,or  its  component  particles  will  be  further  removed 
^om  the  axis  of  rotation;  and  a  diminution  of  temperature  would  produce  a 
contrary  cficct.     Hence,  under  the  influence  of  v\ie  wwvc  S.«\ft«^  ■■*  ^x*;^ 
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mass  will  revolve  with  an  ihcrcasing  or  diminishing  Telocity,  according  u 
lis  temperature  was  l>ecoming  lower  or  higher*. 

Ail  that  has  hecn  cited  of  a  Hat  wheel  will  evidently  apply  to  a  mats 
of  nny  figure  whatever,  as,  for  example,  n  spheroid  sueh  as  our  earth, 
which  rotates  on  an  axis  by  virtue  of  an  original  impulse.  If  its  dimen- 
sions are  by  any  means  augmented,  its  velocity  of  rotation  will  diminish, 
or  the  sphere  will  require  a  longer  time  to  make  one  revolution.  If,  on 
the  contrary,  the  spheroid  contracts,  its  velocity  will  be  accelerated;  it 
ivill  occupy  less  time  to  make  a  revolution. 

llie  materials  of  which  the  earth  is  composed  expand  by  heat,  and 
contract  by  cold  ;  those  who  believe  that  the  earth  is  oooling,  must 
therefore  acknowledge  that  its  nidius  is  diminishing,  or  that  its  volume 
is  becoming  smaller  and  smaller.  But  we  have  just  Bho^m^  that  this 
volume  cannot  diminish  without  a  proportional  increase  in  the  velocity 
of  rotation;  hence  tlie  question,  whether  the  temperature  of  the  globe, 
two  thousand  years  ago,  was  the  same  as  it  is  now,  is  equivalent  to  this,— 
Did  the  earth  occupy  precisely  the  same  time  to  accomplish  a  rotation, 
two  thousand  years  ago,  that  it  now  does  ?  Under  the  first  form,  the 
solution  of  the  problem  seemed  absolutely  to  require  themiomctneal 
observations,  of  which  the  ancients  had  no  idea  ;  while,  on  the  contrary, 
we  find  in  the  fistronomicul  ones  they  have  bequeathed  to  us,  means 
for  ascertaining  whether  the  time  of  rotation  has  femained  constant. 

The  duration  of  this  revolution  is  an  unit  of  time  which  is,  and 
ever  has  been,  made  use  of  by  astronomers  of  all  ages ;  it  is  termed  a 
sidereal  day:  the  question  us  to  temperature  may  hence  be  transformed 
into  one  on  the  measurement  of  time,  because  the  ancients  were  unac- 
quainted with  the  thermometer.  If  it  be  demanded,  what  wo  have 
gained  by  the  change,  since  pendulum-eloi-ks  were  equally  unknown  to 
antiquity,  or,  at  least,  since  no  such  machine  has  been  transmitted  to 
us,  it  miiy  be  replied,  that  we  have  means  for  determining  the  length  of* 
a  sidereal  day,  two  thousand  yuius  ago,  infinitely  preferable  to  any 
machine,  the  identity  of  which  may  be  disputable,  and  which  would 
inevitably  have  been  deteriorated  by  time.  ^ 

The  proper  motion  of  the  nioou  has  attracted  attention  in  all  ages^  H 
and  man  has  always  been  anxious  to  measure  her  velocity ;  but  the 
measurement  of  velocity  implies  the  choice  of  an  unit  of  time, — this  we 
may  assume  to  be  the  sidereal  day.  To  obviate  any  objection  against  the 
choice  of  this  unit  in  measuring  the  moon's  velocity,  the  duration  of  this 
day,  or,  which  is  the  same  tiling,  that  of  the  earth's  rotation,  must  be 
independent  of  the  velocity  of  our  satellite;  that  (his  is  the  case  is 
manifest,  since,  if  the  earth  were  all  at  once  to  cease  rotating,  the  moon 
would  not  the  less  continue  to  revolve  in  her  orbit.  h 

The  school  of  Alexandria  has  left  us  observations  from  which  we^| 
con  deduce  the  mean  distance  moved  through   by   the  moon  during  a 
sidereal  day  with  the  greatest    exactitude.     The    Arabian   astronomcra 
have  furnished  us  with   the  same  data  for  the  time  of  the  caliphs  ;  and 
there  is  not  a  single  catalogue  of  modern  observations,  in  which  the  moon's 

*  M.  A-ngo  cites  u  on  illuRtnitinD  the    And  ordinuy  time-piei:«s ;  wo  need  do  no 
funilUr  exMinple  n{  thv  conijMjnaatiou  and  |  more  thun  allude  to  them  here. — Ti 
commua   lMijuict''whee\ii  of  chronometers 
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moan  motion  daring  a  sidereal  day  is  not  pvcn.  Now,  the  arc  •nasned 
over  by  our  satellite  in  that  unit  of  time,  is  found  to  bo  precisely  the 
same,  whether  deduced  from  the  Grecian,  the  Arabian,  or  from  recent 
ohservations*. 

Tliis  important  result  involtes  the  answer  to  the  proposed  question, 
as  nuiy  ho  proved  in  a  few  words.  The  Alexandrian  astronomer  deter- 
mined the  length  of  his  sidereal  day.  or  the  time  of  the  earth's  rotation, 
by  direct  observation,  and  noted  down  the  arc  through  which  the  mooa 
moved  during  that  period  :  the  same  mode  of  proceeding  was  adopted  by 
the  Arabian,  and  is  atill  pursued  by  the  mo<lem  astronomer  Thus  each 
reckoned  according  to  the  sidereal  day  of  his  epoch;  and  since  we  hare 
shown  that  (he  moon  always  moves  with  the  same  mean  velocity,  the  nro 
she  moves  over  must  be  directly  proportional  to  the  time  during  which 
her  motion  is  observed.  If  the  sidereal  day  had  lieen  longer  in  the  time 
of  IltpparL-hus  than  it  now  is,  the  Grecian  astnmomcr  would  have 
observed  the  moon  during  a  longer  period  of  time  than  the  modem 
astronnmer.  and  the  daily  motion  of  our  satellite  would  hare  been  found 
greater  at  the  former  than  at  the  present  time,  or  her  velocity  would 
appear  to  us  to  have  decreased.  But  the  arc  passed  through  in  one  day 
has  l*ecn  precisely  the  same  at  all  three  periods ;  hence  it  may  be  asserted, 
that  the  sidereal  day  has  always  designated  an  equal  space  of  time;  and 

•  again,  since  the  sidereal  day  and  the  time  of  the  earth's  rotation  are 
equivalent  expressions,  the  velocity  of  that  rotation  has  remained  constant 
for  two  thousand  years  ;  therefore,  the  earth's  volume  has  not  changed, 
and  its  temperature  must  have  been  likewise  constant  during  that  period, 
since  any  change  in  tcmpemturc  would  have  effected  a  proportional  one 
in  volume.  It  now  only  remains  to  illustrate  the  subject  numerically, 
to  point  out  the  precision  of  which  the  method  is  susceptible. 

»Let  US  suppose  the  mean  temperature  of  each  radius  of  the  globe  to 
liavc  decreased  one  degree  C.  (]^'6F.)  in  two  thousand  years,  and  assume 
the  avenige  dilatation  by  heat  of  the  substances  composing  tlie  mass, 
to  be  the  same  as  that  of  glass,   that  is  to  say,  about  77—75,  ^**'*  ^^*^^ 

•degree  ;  a  diminution  in  temperature  of  one  degree,  would  consequently 
bave  occasioned  one  in  the  dimensions  of  the  spheroid  of  t^VooV*  which, 
according  to  dynamical  theory,  would  produce  an  acceleration  in  its 
Telocity  of  rotation,  of  -^^\^-  which  would  shorten  the  sidereal  day  by 
1''7'  But  the  observations  of  the  moon  alluded  to  above,  prove  that, 
the  time  of  Uipparchus,  the  sidereal  day  has  not  varied  the  ^^  of  a 


r 


If  wo  make  use  of  Uie  unreduecd 
obscrratton'*,  thi'  arcs  paaMMl  throuf^h  by 
the  moon,  at  thew  tlin-o  dlBtiini  epochs, 
would  no/  be  equal :  for  in  fact,  ever  trincc 
the  time  of  tlw  ChaMeans,  the  moon's  velo- 
t»iy  luis  been  continually  aii^nentirig. 
But  this  increase  in  one  result  of  what  are 
calletl  perturbat'xonii^  and  oriseH  from  a  dimi- 
nution in  tlie  eccentricity  of  the  earth's 
orbit  Wlien  thia  eccenlricity,  which  has 
Itithcrto  Iteeii  diminiKhing,  ftliall  begin  to 
ugnmcnt  sguiif  tlw  moon's  vdocity  will 


f^radaally  be  relard^  in  the  name  degree 
as  it  had  previously  been  accelerated,  Mid 
so  atti'i-nattdy,  after  the  lapse  of  immense 
equal  periods  of  time.  Hence  the  constant 
velocity  alluded  to  in  the  text,  unly  appears 
after  correcting  the  observations  for  tho 
perturbations  caused  in  the  moon's  motions 
by  changes  in  that  of  the  earth,  and  by 
other  causes.  When,  thcrvforc,  it  was 
stated  that  the  reloci^  of  the  moon  was 
independent  of  tliat  of  the  earth,  it  was 
only  of  our  tUunud  tvtalion  that  I  n^ke. 
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tecond*^  a  quantity  I7O  fimes  less  tlitiu  1**7.  Hence  the  cliongo  of 
temprrftture  in  flie  torrestrial  radius  tissunted  above  is  17^  times  greater 
than  the  observations  on  thv  Icnglh  of  the  sidereal  day  admit  uf 
its  having  heen  ;  and  we  may  conclude,  tliat  the  mean  tcmpcraturt 
of  i fit?  gftnerai  mat*  9/'  the  cnrlh  hua  not  varicU  ~  of  a  degree  in  tvro 
tbouiand  years. 

Doet  the  prhnUive  heat  of  the  glode,   fifhhh  U  tttill  so  perceptlbte  at  a 
certain    dcplh^  contribute   in  antf  tensible   degree    to  the  preteni 

ternperattiie  of  the  surface  ? 

It  was  computed  by  Mairan,  Dutfon,  nnd  Dnillr,  iJiat  in  France,  the  heat 
which  t'SoaptMl  from  the  interior  of  tht;  earth  was  39  times  as  ^eiit  in 
summer,  and  4(NJ  linieH  us  groat  in  ^V)nter,  as  tbat  wliioh  was  reecired 
from  the  »un  ;  that  is,  according  to  this  estimate,  the  bent  we  derive  from 
the  planet  ^Ylueh  illuminates  ua,  is  hut  u  small  part  of  that  by  which  yre 
benefit.  This  idea  biui  been  elo(|uenily  expatiated  on  in  the  McmoireM 
tie  rAcadiittic,  in  the  Eporjues  de  littjfon,  and  in  Dniliy's  Letters  to  Vol- 
taire,««  the  Origin  of  the  Sricneex^  and  on  the  ancient  Atlantis  i  but  the 
ingenious  romance  of  which  it  furnishes  the  basis,  hjis  disappeared  like 
a  phantom  before  the  severe  truth  of  philosophical  iurestigations. 

31.  Fourier  discovered  that  the  crrrxx  of  the  total  temperature  of 
the  earth's  surface  above  tbat  ubieh  would  result  from  the  solar  nciion 
only,  has  a  necessary  and  definite  relation  to  the  increasing  teniper^tura 
nt  diB'erent  depths;  and  be  has  deduced  the  numerical  value  of  this 
excess  from  tbat  of  the  increase  last  alluded  to,  as  ascertained  by  expc- 
rimentj  or,  in  short,  he  has  determined  the  tbcrmomvtricul  eilVct  at  the 
surface  produced  by  tlie  central  heat ;  Itut  instead  of  the  large  numbers 
assigned  to  it  by  Alairaa,  Uuffoii,  and  Uailly,  the  learned  secretary  of  tho 
Acad^itiie  has  determined  this  quantity  to  be — the  thirtieth  of  a  degree  ! 

Hence  it  appears^  the  surface  of  the  globe,  which,  probably,  irai 


*  It  my  not  bo  irrelcTniit  to  nientioa 

ia  wliAt  luaiiuiT  su  a»t<iiiit>tiiii^  nti  t-xsct- 
ntssIiM  l)rtu  attained.  Suppnso,  in  order 
to  osccrtftiu  tho  conBtjiney  of  the  sidcrcfl) 
dnj',  wo  wt•n^  to  take  the  dlstMncc?  pamcd 
through  hy  the  rm>uii  in  miv  ilm  at  i-ncli 
epoch,  for  lite  hoBia  of  our  ciilculationii, 
8ueh  u  It  wouhl  bo  furiiiflhtit  1>y  one  ilin.*ei 
ot)M>rvftti»ii.  Wh^n  eniplnyin;;  the  best 
infitrunipnt.-*  of  wliieh  mndi-ni  o.^tronomcrs 
are  jMi8seflso»l,  the  nrc  pa-ised  uvcr  hy  the 
tnoon  in  a  sidcroil  day  mny  he  niMstired 
nearly  to  a  teconH  qfa  'ilegnt^  and  to  pAM 
through  this  are,  the  momi  takra  /ffa 
•■•Burfi  (t/*  MiHtrini  time.  If,  then,  wi> 
wwe  to  commit  an  rrmr  in  rxLi*«,  of  n 
wngUi  Bfconrl,  iti  det^rniiniug  llip  lunar  [ 
utotinn,  it  wimhl  Imi  rqiiiva!(^it  tn  making 
tho  aidereBl  dny  longer  by  two  aecttnttt  r\f 
time.  Thia  ia  far  frolti  tlip  cxnclneMs  ' 
reponlftl  in  tho  text,  and,  acc<mUn;.'ly,  it  , 
ia  not  from  thn  obBervalioua  of  una"  day  ' 
tfaat  tho  lunar  motio&aan  deduced.  ' 


Suppofle  we  mewured  th<<  arc 
through  by  tin-  moon  in  ten  dayn,  ifiia  are 
will  bo  ton  timf«  nn  /^rcal  atj  tb<:  fcirruut, 
but  will  fitill  be  liable  in  nn  rrror  of  only 
one  Mvond,  for  this  prror  d4'|»*uilt(  solely  un 
the  opemtlona  to  be  perfonnc-d  cither  at 
the  CO mtnrn cement  or  lit  tbf  tvniun.-ition 
of  the  obnervntions  ;  nnd  llicse  op<  ralioim, 
it  ifl  obviou4,  [muat  bu  the  aauitf  nltaiinrur 
may  be  the  Icnglh  of  the  nre ;  when, 
thervfore,  in  order  to  obtain  the  tlnily  arc, 
we  divide  that  ju5t  alluditl  tn  by  ten,  the 
totil  error  will  Iw  diminished  in  tho  ratio 
of  in  :  I,  whieliNa  equivalent  to  nu  on»iiiU 
error  of  ,'o  uf  a  aeeond  of  »  degree,  or  to 
]^  of  n  second  nf  lime. 

If  wo  were  to  nu«Rurv  tlto  arc  deacribiMl 
in  200  tlayft,  and  were  tin  nee  to  deduce 
lh«  in'-an  daily  are  by  a  wniilnr  uiodo 
of  procoedingi  the  Ht-voiul  of  errtT  wimlJ 
be  reduced  to  i^^  of  11  second,  or  to  )4a 
of  a  second  of  time,  and  ao  on.  Thi«  will 
serve  to  UluBtrate  tht  oawrtiuu  in  Uic  text. 
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^Borigiually  incandoscent,  Las  cooled  so  mut-Ii  in  the  lapse  of  ag^s,  as 
^Vfecarcply  to  preserve  a  sensible  trace  of  its  primmval  temperature;  while, 
^f&t  a  certain  depth  below  that  surface,  the  heat  is  still  enormous.  It  in 
^ft  cerl^iin  that  further  iiioiliHoations  must  he  vet  brought  about  lu  tlio 
^Biiiternnt  rempernturf*,  but  all  the  changes  in  this  resp(.*rt,  of  vliii.h  the 
^Hfiurface  is  susceptible,  have  been  eftected  to  witbin  nearly  n;  *'^'*  ilep;reH, 
^Hbnd  it  is  the  phenomena  which  take  place  at  the  surface  only,  which  can 
^Bvompromise  the  existence  of  Uring  beings.  The  terrific  congelation  of 
^■the  globe,  therefore,  the  epoch  of  which  was  fixed  by  Huffon  at  the  timrt 
^VVrhen  the  internal  heat  should  be  entirely  dissipated,  is  a  pure  fiction. 

^K/ff  the  tempcrnfurc  nf  space  variaftlry  and  can  this  Icmperature  become 
^H  the  vanse  of  vhangcs  in  terrvjtirial  climates  f 

^Bjkl.  Touricr  has  recently  brought  to  light  n  circumstance  in  the  l^hcoiy 

J^  of  CiimalfXy  wliicli   bus  been  endudy  overlooked,  or,  at   least,   of  which 

ph^niciens  hare  hitherto  made  no  explicit  mention ;  he  has  detemiined 

the  influence  which  the  temperature   of  the  celestial  apace,  in  which  the 

planetary    motions    are    curried    on,    and    in  which   the   earth   annually 

l^tdevcrihcs  its  immense  orbit  round  the  sun,  must  exorcise  on  our  climates. 

^HVIien    we    behold    mountains   covered   with   eternal  snow,   even  at  tlic 

^M  equator,  and  reflect  on  the  rapid  decrease  in  temperature   of  the  succes- 

H  »ivc  strata  of  the  atmosphere,  experienced  by  aeronauts  on  theit  ascent 

through  them,  it  was  natural  lo  conclude,  that  in  those  regions  of  the 

Iftlniosphere  where  the  extreme  tenuity  of  the  air  fur  ever 'precludes  the 
existence  of  man,  and,  rf /or/ wr»,  beyond  its  limits,  an  intense  cold  must 
ulways  prevail,  which  was  estimateil  not  by  himdreds,  btit  by  thousands 
of  degrei  >*.  All  this  luw  been  greatly  exaggerated.  M.  Fourier,  by  the 
strictest  induetinns,  lias  reduced  these  hundreds  and  thousands  to  50  or 
(JO  degrees  only  below  zero,  wliicli  then  it  appears  is  the  tempeniture  of 
that  boundless  space  the  earth  ciK'ulates  in  during  her  annual  revolu- 
tions:  and  a  thermometer  would  only  indicate  that  degree  throughout 
the  region  occupied  hy  our  system,  if  the  sun,  together  with  its  attendant 

•  .planets,  were  annihilated, 
lliis  temperature  of  celestial  space,  whotCTer  may  be  its  degree,  ii 
probably  due  to  the  radiation  from  all  the  bodies  in  the  nnirerse  the 
I       light  of  which  reaches  us.     ^Inny  of  the?c  have  disappeared,  others,  on 
.^H  the  contrary,  augment  in   Fplendoiu-,  but  these  are  both  rare  exceptions; 
™  and  since  the  totid  number  of  stars  and  nebulic  visible  with  telescopes 
certainly  exceeds  many  milliona,   we  may  conclude  that  the  inhabitants 

Pof  our  globe  have  no  ulterution  in  climate  to  dread  from  this  source  nt 
least. 

Do  the   variations  undergone  htf  certain  astronomical  elements  sensibly 
influence  terrestrial  climates  ? 

There  iii  but  one  region  of  the  globe  in  which,  if  we  set  aside  the  effects 
of  atmospheric  refraction,  the  days  and  nights  arc  always  of  the  sajue 
length  i  everywhere  else  than  at  the  equator,  the  days  and  nights  are 
unequal  ot  jill  seasons,  save  at  tlie  equinoxes,  when  their  equality  is 
general  over  the  whole  globe.  Now  it  is  not  necessary  to  lave  reflected 
very  profoundly  ou  llie  huhject  to  perceive,  iW,  ^cu^^wW^j^vft.  ^X^J^v 
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tudcs  the  season  of  long  dajs  and  short  nights  must  be  that  of  high 
teinperature  and  the  reverse;  in  short,  tlmt  (he  iheruiometricitl  extrcuivs 
roust  everywhiTe  have  a  necessary  and  intimate  connexion  with  lh« 
dift'crcnce  between  the  longest  and  shortest  days.  Every  cause  which 
reduces  this  diiTerence  willri'uder  the  winters  aud  summers  more  similar. 
It  18  not,  however,  equally  evident  that  a  change  would  hence  result 
in  the  mfan  temperature,  and  yet  a  tendency  to  any  equalization  in  the 
seasuns  would  be  too  remarkable,  and  have  everywhere  too  deciilcd  tm 
influence  on  the  ph«noniena  of  vegetation,  not  to  make  it  worth  inquiiy 
whether  any  such  tendency  baa  manifested  itself,  since  lite  historie  era, 
in  consequence  of  some  change  in  the  form  and  position  of  the  earlli's 
orbit. 

During  its  apparent  annual  course,  the  sun  is  for  six  months  to  the 
north,  and  for  six  to  the  south  of  the  equator ;  it  cannot  be  denied  that 
at  every  period  of  the  year  the  length  of  the  dnt^  u  precisely  e<|Ual  to  the 
time  which  elapses  between  the  rising  and  setting  of  that  constellation 
in  which  the  sun  is  then  situated,  and  of  which  it  seems  to  form  a  part.  The 
question,  then,  whether  the  days  of  winter,  compared  with  those  of  summer, 
are  more  or  less  unequal  now  than  they  were  two  thousand  years  ago, 
resolves  itself  into,  whether  the  sun  has  always  8top}»ed  at  the  same  stars  in 
its  excursions  to  the  north  and  south  of  the  equator  ?  Mathcniatically 
speaking,  it  has  not;  the  sun's  declination  to  the  north  and  south  has 
been  grudunlly  dimini»1)iii<;  from  the  earliest  ages  in  which  observ:t(iuns 
have  been  made*;  nevertheless,  the  annual  diminution  is  excessively 
minute,  since  in  two  thousand  years  it  has  liardly  amounted  to  a  quarter  H 
of  a  degree:  in  other  words,  the  sun,  at  the  present  period,  at  the  end  ™ 
of  its  excursion  to  the  south,  for  example,  begins  to  return  again  towards 
the  equator  when  the  lower  edge  of  its  disk  has  arrived  at  that  star 
which  its  centre  attained  two  thousand  years  ago.  It  is  obvious  so 
insignificant  a  variation  cannot  have  effected  any  perceptible  change  in 
the  comparative  lengtli  of  the  Hays  of  winter  and  summer,  nor,  conse- 
quently, in  the  phenomena  of  vegetation. 

The  sun  fs  not  at  all  seasons  equally  distant  from  us;  at  the  present 
epoch,  it  is  at  its  least  distance  during  the  first  days  of  January,  and  at 
its  greatest  in  the  beginning  of  July.  The  time  will  come,  when,  on 
the  contrary,  the  sua  will  be  at  its  rniuimum  distance  in  July,  and  at  its 
maximum  in  January;  this  circumstance  naturally  suggests  the  following 
interesting  question: — Will  a  summer  such  as  that  of  the  present  epoch, 
which  corresponds  to  the  maximum  of  the  solar  distiince.  differ  sensibly 
from  one  during  which  this  distance  would  be  at  a  minimum  ? 

At  first,  all  the  world,  I  believe,  would  reply  in  the  affirmative,  for 
there  is  a  considerable  difference,  amounting,  in  round  numbers,  to  V»  of 
the  whole,  between  the  greatest  and  least  distances  of  the  earth  from  the 
sun ;  but  when  we  take  into  consideration  the  velocities^  which  must  not 
be  neglected,  the  result  will  bo  the  reverse  of  what  might  at  first  bo 
imagined. 

The  portion  of  the  orbit  in  which  the  oartli  is  situated  when  nearest  tlie 

*  Tbe  mriation  in  the  umunl  oscilUtioiis  number  of  ccntarics,  these  owillfttiittis  wil] 
of  the  nun  on  each  aide  of  the  erjuator  i«  increase  affain,  and  so  alternately,  withovt 
p^odicah  after  tUrainishing,  for  a  certain    ever  exeiicdtng  certain  limit*. 
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^■ron^  is  also  that  which  it  possps  through  roost  rapidly.     The  scmi-orhit, 
or  the  lflO°  comprised   hclwpoii  the  vernal  und  uutuiiiiml  equinoxtrs  will 
H^en  be  passed   through   in   the  minimum  of  time,  when   the  earth,  in 
^Bmversin^  from  one  end  to  the  other  of  this  arc,  shall  pass,  towards  the 
^nsiddlc  of  its  course,  through  the  point  of  least  dJRtanee,     By  the  hvpo- 
JFthesia  ahove  suggested,  we  ought   to    have   a   spring   anil   summer  of  a 
higher  temperature  than  they  are  at  present,  in  consequence  of  the  dimi- 
nished distance,   hut  im  account  of  the  increased  velocity,  the   duration 
of  these  two  seasons,  taken  together,  would  be  shortened  hy  about  seven 
days;  and   it  is  found,   hy  calculation,   that  the  onmpensation  is  mntho- 
maticully  exact.     It  is  almost  superfluous  to  add,  that   the  part   of  the 
earth'^    orbit    correfi|H>nding    to   the   least  distance,   shifts   its    position    i 
extremely  slowly;  and  that  from  the  earliest  ages  the  planet  has  always    ' 
passed  through  that  point,  either  at  the  end  of  autumn  or  at  the  begin- 
^^king  of  winter. 

^B         We  have  just  shown  that  no  modifications  in  terrestrial  climates 

^Tre  pnxluced  by  changes  in  the  jwxiiion  of  the  earth's  orbit;  let  us  now 

examine  whether  any  can  be  shown  to  result  from  variations  in  its^orm. 

The  earth's  orbit  is  an  ellipse  differing   hut  slightly  from  a  circle; 

le   major  axis   of  this  ellipse   is   constantly   of  the   same   length;    the 

eccentricity,  on   the  contrary,  varies.      The  constancy  in   the   length   of 

the  major  axis  of  a  planet's  orbit   necessitates  an  equal  constancy  in  the 

time   of  the   periodic   revolution   of  that    planet   round   the   sun ;    thus, 

^whatever  may  l>c  the  changes  which  take  place  in  the   terrestrial  eccen- 

'icity,  the  length  of  the  year  will  always  remain  precisely  the  same. 

This  being  premised,  the  problem  before  us  may  be  thus  stated: — ■ 
Does  the  earth,  altogether,  receive  the  same  quantity  of  heat  from  the 
sun,  whether  it  revolves  during  3t)0*2ii6  days,  in  a  perfectly  circular 
orbit ;  or  in  an  elliptical  one,  of  greater  or  less  eccenlrieity,  but  never- 
theless, always  having  its  major  axis  equal  to  the  diameter  of  the  circle? 
»We  can  anticipate  an  answer  in  the  negative  to  this  question,  that  is  to 
■ay,  that  the  total  quantity  of  heat  received  by  the  earth  will  augment 
with  the  eccentricity  of  the  ellipse,  if  in  imagination  we  carry  tins 
eccentricity  to  an  extreme;  if  we  fancy  the  orbit  so  compressed  that  its 
two  sides  shall  nearly  graze  the  surface  of  the  sun,  and  thus  compel  the 
earth  to  touch  it  twice  a  year.  Analysis,  however,  gives  the  value  of 
the  augmentation  for  every  case;  it  shows  us  that  the  earth  must  receive 

» annually  from  the  sun   total   quantities  of  heat  inversely  proportional  to 
the  smaller  axes  of  elliptic  urbils,  having  the  major  axis  invariable. 
The  eccentricity  of  the  tcrristrial  orbit  is  gradually  diminishing,  or 
the  lesser  axis  is  increasing ;  the  heat,  therefore,  which  we  receive  from  the 
sun  is  also  diminishing;  but   in  truth  thi,^  variation   in  the  eccentricity 
takes  place  so  slowly,  that  it  would  ruquire  more  than   ten  thousand 
years  to  produce  a  change  in  the  terrestrial   tempeniture  appreciable  by  ' 
the  thermometer;  in  regard  to  the  time  elapsed  since  the  historical  cra^ 
the  influence  of  this  cause  may  be  entirely  neglected, 
■^^,         Sir  J.  Hcrschel,  who  has  recently  paid  attention  to  this  prohtein,  in 
^Bthc  expectation  of  deriving  from  it  an  explanation  of  various  geological 
phenomena,  admits  that  the  lapse  of  ages  may  cause  an  eccentricity  in 
the  terrestrial  orbit  analogous  to  that  of  the  'planet  VaWaa^  \^\^N.  'v&  \a  ^ia:<^ 
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of  being  one-fourth  of  the  semi-mnjor  nxts.  It  in  hardlf  probikble  tliafi 
in  its  periodic  variations  the  rccfntricity  of  our  orbit  fclmulcl  i^rr  reacb 
Bucb  a  proporlinn,  yvU  nevertheless,  crou  this  ouc-fourlLi  will  imK 
(lugmcnt  the  mean  annual  flolar  radintion  niorc  thrui  tit;  or,  an  rcrimtri' 
city  of  one-fourth  would  not  perceptibly  nHTect  the  mran  tht*rmotnetria' 
itiiie  of  the  globe.  The  only  result  would  be  that,  at  interraU  of  ttx' 
months,  the  greatest  and  least  distances  of  the  curth  from  the  «uii,  which 
nt  present  hardly  differ  by  le,  would  in  that  <M5e  K*  in  the  n»tio  of  5:3i, 
and  nt  these  proportional  distunees  the  illuniinatiug  and  heating  powcn 
of  the  sun  would  be  as  1:3.  lA*t  ua  suppose  this  tiiplo  iutensitjr  to 
coim-idc  with  the  summer  solstice;  that  is,  let  us  imagine  three  suot 
•ntove  us  in  the  months  of  July  and  August,  and  we  may  form  an  acm- 
rutc  idea  of  the  excessive  Jieat  we  should  experience  during  certain  daifw 
if  the  eccentricity  of  our  orbit  wiis  one-fourth.  But  I  must  again  repeat 
that  bueh  an  eccentricity  probably  never  existed,  and  that  certainly  it  cottUJ 
only  hare  existed  from  iifteeu  to  twenty  thousand  years  ago*. 

[To  Ik-  coutiimed.] 


A  POPULAR  COUKSE  OF  GEOLOGY. 
VL 

EXTKHNAL  CnAKACTERS  OF  51 INEBAI^. 

ITavIiNO  described  the  most  remarkable  projwrties   of  the  clrmetitttfy 

bodies  in  their  rchillon  to  the  crust  of  the  earth, — having  pointed  oUt 
the  distinction  between  the  simple  bodies  of  cbemistrv  and  ftimpl^ 
mincnds, — and  having  taken  n  cursory  glance  at  some  of  the  chamcte-rs 
by  which  minerals  are  discriminated,  we  will  now  resume  this  latter  part 
of  the  subject  more  in  detail,  and  will  describe  those  minerals  which 
enter  most  extensively  into  the  composition  of  rocks.  It  must  be  pre- 
mised, however,  that  the  student  desirous  of  obtaining  a  knowledge  of 
niineralogy  will  learn  more  in  a  few  weeks  from  oral  instruction,  and 
from  the  careful  observation  of  well-arranged  collections,  than  he  can  in 
montha,  or  even  years,  from  the  most  ehiborute  descriptions,  unaccom- 
panied by  examination  of  the  substances  described. 

Facilities  for  the  study  of  mineralogy  have  of  late  greatly  inerea5e<L 
Ptjblic  collections  of  minerals  were,  n  few  years  ago,  confiued  to  the 
metropolis,  the  capitals  of  Scotland  and  Ireland,  the  universities,  and  on« 
or  two  of  the  chief  proviticial  towns.     To  those,  therefore,  who  restdH 
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*  'l*he  reader  must  tiesr  in  mitul  tlwt  M. 
Ara^o  ill  only  disouaun^  tlir  ptvhabU  and 
jiotkittlr  cliftn;rP8  in  tcrrffitri/il  tcnipcmttirc 
witliiii  (liv  iktI'.xI  iii:tii  hn^  •■xiHt"u  on  the 
glotic;  Sir  J.  Ilervhcl.  on  tin*  cftnlriiry,  dis- 
cuaSi-K  tlie  prubiil»lv  luitl  puwiblt*  cluui''i  9 
which  may  account  fur  iilu-numciin  winch 
look  place  in  cuantk'M  n^a  iMfttri*  our 
f/MX'li;  AiiJ  It  is  <]uiti-  pc«i>bk'  tluil  the  Uif- 


I  feronces  nlhidcd  to  mjiy  1.t«a4lequ*Io,iii  mun^ 
mtnturc,  tu  account  for  tlicni ;  hut  Sir  J^ 
llrra:-li(l  only  Mij^cntt^d  the  fftct  of  « 
iHiuinishin:.'  ccrcnlricity  fis  worth)  of  cou- 
siik'mtioii,  but  m-vt-r  uttm-hfil  «iiy  ini|H>rU 
sua?  to  it  US  tuttsfacuirily  ftcconutiiig  for 

'  Ihn  phcuDiu'-n:\  of  the  I'rinni'vn!  worM: 
true  philrwophcrs,  like  M.  ■    !  ^  r 
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■t  &  distnnce  from  such  public  collections,  or  from  teachers  of  mineralogy, 
that  sc'ieuce  was  in  a  great  measure  a  aenltHl  book.  Their  only  resource 
•was  to  purchase  from  dealors  nntneil  collections  of  minerals,  the  expense 
of  which  amounted  to  n  jirohibition  wiih  the  mnjority  of  fitudents,  or  to 
pick  up  iiifunnation,  slowly  and  lulioiiouslVi  I'V  examiiiiug  such  specimens 
as  chance  might  throw  iu  tlicir  way,  nnd  by  comparing  them  with  the 
descriptions  in  works  on  mincmlopry.  But  now  the  case  is  gre^itlv 
nitercd.  There  arc  now  few  cuiiuties  iu  Great  Itrituin  in  which  Natural 
History  Societies  hare  not  been  established,  and  some  of  the  larger  and 
more  opulent  counties  support  two  or  three.  MincnUs  must  ever  form  a 
prominent  object  iu  JSIusiiuins  of  Natural  History;  mid  a  useful  imd 
instructive  collection  of  those,  nltliough  too  costly  for  most  individual 
students,  may  bo  purchased  for  n  sum  which  becomes  triHing  when 
divided  tunong  n  numhcr  of  contributors.  Many  and  (lishcarteuing  were 
ihc  difficulties  which  liesct  us  in  the  commencement  of  our  miueralogicul 
studies,  from  the  want  of  access  to  instructors,  and  of  opportunities  of 
seeing  minerals^  and  wo  never  look  at  even  the  poorest  and  worst- 
arranged  collection  to  be  found  in  the  cabinets  of  any  local  museum, 
without  thinking  what  a  treasure-house  of  infonnation  it  would  in  those 
days  have  been  to  us. 

Minerals  may  he  discriminated  by  their  cxtvnml  and  by  their 
ehemivat  characters;  and  chemical  analysis  is  of  two  kinds, — tjualitative 
nnd  tjuantiiut'tve.  By  means  of  the  former,  we  merely  seek  to  nseeriain 
what  ingredients  arc  lo  be  found  in  any  substance;  by  means  of  the 
latter,  we  determine  the  quantities  in  which  these  different  ingifdieuts 
ore  combined.  As  tlic  chemical  characters  depend  on  the  composition 
uf  minerals,  these  can  only  be  thoroughly  known  by  means  of  a  complete 
uimtitative  analysis;  but  a  rough  c|uatitative  analysis  will  frequently 
fttlbrd  consitlcrabbj  insight  into  their  composition,  and  famish  a  series  of 
characters,  many  of  wliich  are  jwcuHar  to  certain  minerals,  or  groups  of 
minerals,  and  arn  thus  of  great  assistAnce  for  the  discovery  of  their 
nature  when  any  ambiguity  arises  iu  the  cxicmni  elmraetcrs.  This  qua- 
litative analysis  may  be  performed  upon  a  sniidl  scale,  both  cheaply  nnd  J 
expeditiously,  either  in  the  dry  or  the  liumid  way.  In  the  first  process,  I 
smnll  fnigments  of  the  mineral  to  be  examined  are  submitted  to  the 
action  of  heat.  The  heat  employed  is  that  of  a  lamp  or  candle,  urged 
by  a  blast  through  a  blowpipe,  this  blast  being  sustained,  most  commonly, 
by  the  lungfi  of  the  operator,  but  sometimes  by  bellows  or  other  appa- 
tu8.  The  blonpipe  is  a  small  tube  seven  or  eight  inches  long,  a  qunrter 
6f  an  inch  in  diumt*tcr  at  its  widest  end,  and  gnvlually  contracting  till  it 
terminates  at  the  other  in  an  orifice  of  the  size  of  a  small  wire.  Bv 
means  of  this  instrument,  un  intense  heat,  equal  in  degree  to  that  of  the 
most  powerful  wind-furnace,  may  be  produced.  jMany  earthy  minerals 
may  be  fused  by  it;  and  the  ores  of  many  mctalH  may  be  reduced  to  the 
metallic  state;  and  blowpipe-operations  have  thi.i  advantage  over  thnso 
conducted  in  a  furnace, — that  the  whole  process  takes  |iluee  immediately 
Under  the  eye  of  the  operator,  who  can  thus  observe  all  the  changes  pro- 
duced by  the  action  of  heat  upon^he  mineral  under  examination,  when 
treated  cither  alonu  or  with  the  addition  of  borax,  carbonate  of  aodtv.,  «s^ 
olher  fluxes.     These  changes  arc  termed  V\\^  \iu\AVm^m%  Ckl  &  viiv\\s:.x^ 
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before  the  blowpipe,  and  are  of  great  value  as  distinctiye  charaetrr^.  Wt 
can,  by  these  meonSf  distinguish  felspar  from  quartz, — the  former  bri^^ 
fusible,  the  latter  iufusible  unless  mixed  with  soda.  A  sulphuret  tnav 
bf  known  from  an  arseniuret  by  thr  different  odours  which  tliey  rxbol* 
wliea  heated,  and  the  diHTerent  metals  communicate  peculiar  coloun  to 
the  glass  fonncd  by  their  fusion  with  borax. 

In  conducting  a  qualitative  analysis  in  the  humid  way,  a  cnuiU 
portion  of  the  mincml  reduced  to  powder  is  submitlcd  to  the  action  of  ■ 
few  drops  of  acid  in  a  watch-glass,  heat  being  applied  from  tlie  6aun«  of 
n  lamp  or  candle,  if  neces&ary;  an<l  if  the  minenil  can  thus  be  bron^fit 
into  a  state  of  solution,  the  solution  is  diluted  with  water^  and  poured 
into  several  small  glass  tulies,  to  each  of  which  a  different  test  or  re-oge nt 
is  added,  and  by  each  of  these,  peculiar  changes  arc  produced  in  the 
solution,  according  to  the  nature  of  the  substances  contained  in  it, 

We  shall  first  describe  the  external  cburactera  of  minerals;  then  th» 
mode  of  ascertaining  their  chemical  characters  by  the  blowpipe  and  with 
acids;  and  lastly,  enumerate  the  most  common  of  the  earthy  minerals, 
giving  both  their  external  and  chemical  characters. 

Thb  External  CiiAttACTKUs. 

Thesk  are  form,  structure,  fracture,  frangihility,  hardness,  transparency, 
translucency,  lustre,  colour,  flexibility,  elasticity,  double  refraction,  touch, 
taste,  odour,  streak  or  powder,  stain,  adhesion  to  the  tongue,  xuagnetiinii 
electricity,  and  specific  gnivity  or  weight. 

With  respect  to  form,  a  mineral  is  either  without  any  particular 
form,  when  it  is  said  lo  be  amorpfioux;  or  it  bears  some  general  resem 
blancc  to  common  substances,  natural  or  artificial,  in  which  ctise  it  is  said 
to  have  a  pari iciilar  form ;  or  its  natural  surfaces  consist  of  a  certain 
number  of  planes  of  a  determiniitc  shapi%  arranged  in  a  determinate 
manner,  in  wliich  case  it  is  said  to  be  crifstaltizcd^  or  of  a  regtihrjorm 

A  mineral  wliich  occurs  in  pieces  not  exceeding  the  sixe  of  a  hazel- 
nut embedded  or  incorporated  in  another  mineral,  is  said  to  be  dUse 
minaiedf  whether  it  be  amorphous  or  cr}'stallizcd.  If  amorphous,  and  in 
pieces  lai^er  than  a  hazel-nut,  it  is  said  to  be  massive.  When  the  sixe 
of  the  pieces  is  from  that  of  a  hazel-nut  to  that  of  a  pea,  it  is  said  to  be 
coarseiif  disseminated;  from  the  size  of  a  pea  to  that  of  a  gr.iin  of  mus- 
tard-seed, it  \fi  finetif  disseminated;  and  when  the  pieces  are  below  that 
size,  and  still  perceptible  by  the  eye,  it  is  m/nw/c/y  disseminated.  An 
amorphous  mineral  that  occurs  loose  or  detached  is  said  to  be  in  grains^ 
which  arc  distinguished  according  to  their  size,  as  gross,  ^orgr^  smati^ 
and  mitiute.  Gross  grains  are  from  the  size  of  a  hazel-nut  to  that  of 
a  pea;  large,  from  the  size  of  a  pea  to  that  of  hemp-sccd;  small, ^ 
from  the  size  of  hemp-seed  to  that  of  mustard-seed;  below  which  sixeH 
they  are  called  minute.  An  amorphous  mineral  that  occurs  adhering 
to  another  mineral  in  flattened  pieces  which  do  not  exceed  an  inch  in 
thickness,  is  said  to  be  in  plates.  ^| 

Particular  external  forms  are  those  which  bear  a  resemblance  to^B 
common  well-known  iMxIies,  both  natural  and  artificial.     The  following 
are  the  names  given  to  different  particular  forms: — 

Dentiform. — When  a  mineral  adheres  by  the  thicker  end,  is  e 
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Bted  towards  the  other  end  with  a  curre,  and  terminates  in  a  point,  it  is 
Kid  to  be  dentifornif  or  tooth-shaped,  from  the  (jatin  fien$^  n  tooth. 

Filiform. — A  mineral  is  said  to  be  filiform  that  occurs  in  long  slender 
columns,  like  wires  or  threads,  from  the  Latin/i'/wwi,  n  thre.id. 

CapilJiJ'ortn, — When  the  tlireods  are   more  slr.*ndcr,  like   hairs,  the 

minenU  is  called  cnpilliform^  from  the  Latin  capilhiSy  hair.     These  columns 

or  threads  are,  in  fact,  imperfect  crystals.    When  a  mineral  occurs  in  long, 

lender,  well-defined  crystals,  it  is  said  to  he  acicufar^  or  noodle -shaped. 

Retijorm. — This  term  is  applied  to  parallel  threads  or  fibres  inter- 

;ting  other  parallel  threads  or  fibres  at  right  angles,  and  producing  the 

appearance  of  net-work,  from  the  Latin  rete^  a  net. 

Dendritic, — This  iu  synonymous  with  arborescent,  and  is  applied  to 
a  mineral  which  from  a  thicker  miiin  stem  separates  into  sereral  which  are 
lore  slcndnr,  and  are  often  furnished  with  smuller  shoots,  presenting,  on 
le  whole,  the  appearance  of  a  tree,  whence  the  name,  from  the  Greek 
hevhpov^  a  tree.  We  have  dendritic  native  silver  and  copper,  and  den- 
dritic manganese,  which  is  of  very  common  occurrence  on  the  surface  of 
natural  joints  in  rocks. 

Ratnoxe. — Tliis  is  that  particular  form  which  consists  of  crooked 
branches  not  rising  from  a  common  stem,  nor  possessing  a  proportionate 
thickness  j  from  the  Latin  ramus^  a  branch. 

CoraUiJorm. — A  mineral  occurring  in  elongated  curved  shoots, 
rounded  at  the  extremities,  is  said  to  he  coralliform,  from  its  resemblance 

tto  coral. 
\        StalaciitiJbrm.-^A  mineral  resembling  an  icicle  in  shape  is  said  to 
Be  stalnrtitiform,  from  the  (rreek  aTa\ayp.a,  a  drop,  an  icicle. 
k  TubtUiform^  ov  JishUiform^  are  terms  applied  to   minerals  occurring 

in  round  nnd  hollow  columns,  single  or  in  groups;  from  the  Latin  tuhu- 
lus  andjistula,  a  pipe. 

Botrtfoidal^  resembling  a  cluster  of  grapes;  from  the  Greek  ffoTpv*!^ 
a  grape.  Minerals  presenting  an  aggregation  of  hirge  sections  of  small 
globes  are  called  botryoidiU.  This  particular  form  occurs  in  calcedony, 
manganese,  and  malachite,  or  green  carbonate  of  copper.  When  the 
globes  are  larger,  and  the  sections  or  portions  smaller,  the  term  mammil- 
■r   ^ted  is  used;  from  the  Latin  laamma^  a  breast. 

^B  Rent  form. -~~X  mineral  is   said  to  be  reniform,  when  it   consists   of 

^■ttVAral  globular   elevations,  each   of  which   is   sometimes    composed  of 

i^Kcreral   that  are   smaller.     The  name  is  derived   from   the   Latin   ren^  a 

kidnuv,  from   the  resemblance   to  kidneys,  particularly  those   of  colres. 

^^£ed  and  black  ha?matite  are  good  examples  of  this  form. 

^H  Specular^  from  the  Latin  spectiium^  a  looking-glass.     A  mineral  not 

^^crystallized,   and    having    one    smooth  and    brilliant    surface,  is    called 

specular.     Specular  galena,  or   slickensides,  affords  an  example.     Some 

crystallized  minerals  are  also  said  to  be  specular,  from   the   brilliancy  of 

their  planes,  as  specular  iron-ore. 

Laminated. — A  n>incral  is  said  to  be  laminated,  when  it  occurs  in  J 
thin  plates  or  leaves  adhering  to  another  mineral;  from  the  Latin  lamina^  \ 
a  thin  plate. 

/^ec/infl/tf(/.— This  form  is  produced   by  tables  disposed  upon  and 
beside  each  other,  so  that  they  present  the  appearance  o't  Wyc  ^wsaVft^V-^ 
the  comh;  from  the  Latin  pecicn^  a  comb.     It  w  ol  x^iry  taxt  lyit^wx^iiwie. 
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Cellular. — ^TbU  term  u  properly  applied  to  mlacrols  whidi  exlulii 
the  appearance  of  cells  formi*il  Ky  thi*  crostinj;  uiui  iulerkecCing  of 
lamius  of  wlucU  they  arc  composed.  It  u»  huwovcfi  frcquimily  luri 
instead  of  vfsici/lar. 

J'csicular. — Tliis  term  helnn;^  to  a  miner:il  having  •ro«U  lUut  win 
what  round  cavities,  both  extcrnuUy  und  inti'muUy.  a»  in  IftTi^ 
and  hasoit.     It  is  derived  from  the  Laliu  vesicHla^  a  litclo  hUAAer, 


RcavhXR  FouMft,  on  Cry&tau. 


When  a  body  passes  from  the  gaseous,  or  flui*),  to  the  solid  state,  the] 
particles  of  which  it  is  composed  sometimes  arrange  themadvea  tngctki 
so  as  to  form  a  hhapeless  niA&s;  hut  they  more  commonly  tlisjkose  ih 
wives  in  a  certain  order  s<i  as  to  give  rise  to  wdids  whose  Kurfncoa 
of  u  determinate  nund>er  of  sides,  associated  in  a  determimilc 
Such  bodies  are  called  crystals,  and  the  process  by  which  they  are 
is  termed  crystallization.  This  process  takes  place  when  a  solid  has 
fu^d,  and  is  allowed  to  return  slowly  to  the  solid  form»  or  when  it  hatj 
been  dissolved  in  a  fluid  from  which  it  is  slowly  deposited  by  ftTaporation)] 
and  the  more  slowly  this  cooling  or  evuporatiun  lakes  place,  the  tdom 
regular  are  the  forms  of  tho  crystals.  As  un  iii»tiince  of  crystallizntion 
Irom  solution  add  iiUim  to  eight  or  fen  ounces  of  hriiling  wat^r  as  \(m^  as 
ony  is  dissolved,  and  uu  allowing  the  litjuid  to  cool,  crystals  will  Ijc  depo- 
sited; or,  dii>frolvt*  oxalic  acid  in  Water,  and  on  exposing  it  to  tli&  air  for 
some  days  in  a  shallow  vc^^el.  part  of  the  water  will  be  evaporated  and 
crystalliitation  will  take  place.  As  un  instjince  of  crystallixutiun  from 
n  statu  of  fusion,  melt  a  quantity  of  sulphur  in  a  large  crucible,  and  when 
it  is  partially  cooled,  pierce  the  fiolid  crust,  and,  inverting  the  erurihlei, 
let  the  fluid  parts  run  out.  When  it  is  4uite  cold,  regular  crystals  of 
nilphur  "ill  be  found  in  the  interior.  The  regularity  of  the  crystals  in 
this  ease  uiise^  parily  from  their  having  had  fiec  ^pnce  to  form  in,  as  well 
as  from  the  slownetis  of  cooling,  for  confused  crystallization  mav  fretjueiitly 
be  seen  iu  tho  centre  of  a  roll  of  sulphur.  The  crystolliuition  occurs  la 
that  part  because  it  was  the  longest  in  cooling,  and  it  is  imperfect,  first, 
because  tiic  cooling  even  of  the  interior  of  so  small  a  mass  takes  place 
too  rapidly  for  the  fornmtiou  of  any  hut  irregtdar  crystals,  nnd  socomilv, 
because  they  have  no  vacant  spa^e  in  wliich  to  arrangu  thenisiilves  wtih- 
cul  interfering  with  one  nnuiher.  Sometimes  unahigous  is  met  with 
occJiMiomdly  in  granite.  That  rock  is  an  irregularly  eryslullixed  mass  c^* 
qunriK  feUpar  and  niicu,  like  the  imperfect  crystallization  in  tho  stick  of 
ftulphur,  but  some  kinds  of  grunitc,  as  that  of  the  Alournc  AlouiitAiris  in 
Ireland,  ahouiid  in  cavities  in  which  those  minerals  are  found  in  regulor 
cr)'s(uls.  The  most  perfect  crystals  of  mineral  veins  are  nlways  found 
lining  similar  cnvitii'S. 

Crystallogniphy,  or  the  study  of  the  forms  nnd  structure  of  crvstuls, 
in  an  extremely  interesting  and  important  department  of  science,  by 
which  mlmridogy  is  eortnreted  with  mathematical  investigations  and  tho 
most  rctined  optical  rt*searchoa. 

Jt  has  been  fovind  that  certain  forms  are  so  fur  peculiar  to  certain 
miatnh  Mad  mlUi  us  Co  couatitutc  groutuU  o(  <Us\\iu;:v\ou\>«\.v(^uVujn&. 
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f^^lrareous  spar  crystaUizcs  in  rhombohrdrons,  Huor  spar  nntl  in 
iLeB,  quurtx  in  six-sitlcd  pvramitU ;  but  [luor  Kpur  in  never  found  in 
tomboUodrons,  nor  calcareous  spur  nud  quarts  in  cubes. 

The  surfaces  wliich  bound  the  figure  of  a  crystal  are  called  pianos 
or  faces.  Thoy  arc  most  commonly  fb*f.  The  linos  formed  by  the  junc- 
tion of  two  faces  are  called  edges.  The  angle  formed  by  the  junction  of 
two  edges  is  called  a  phne  angie.  The  point  formed  by  the  meeting  of 
at  least  three  planes  U  termed  a  sofid  angle.    Thus  in  p.     ^ 

the  cube  (fig.  4),  a  a  a  are  planes,  bhb  are  edges,  and  ^'  ^  j^ 
r  c  arc  solid  angles.  Laiera/ planes  arc  those  of  the 
greatest  extent,  confiidered  as  parts  of  the  surface,  and 
they  bound  it  towards  its  smallest  extent.  Extreme  or 
terminal  planes  are  those  of  (he  smidlest  extent  as 
parts  of  the  surface,  and  form  its  conlines  towards  its  ^v 
largest  extent.  Lateral  edges  are  formed  by  the  June-  * 
tion  of  lateral  plimes  with  lateral  planes.  Terminal  or  extreme  edges  are 
formed  by  the  junction  of  lateral  planes  with  terminal  edges.  Thus,  in 
the  right  square  prism  (fig.  5)  a  a  are  lateral  planes,  bb  terminal  planes, 
cc  lateral  edges,  dd  terminal  edges.  Crystals  sometimes 
present  the  appearance  of  having  lost  their  edges  and  solid 
angles,  which  are  then  said  to  be  replaced  by  tangent  jdaues. 
A  ttitigent  plane  with  reference  to  an  edge  means  a  planw 

^^DcUned  equuUy  to  the  two  adjacent  primary  planes,  and 

^^»arallel  to  the  edge  which  it  replaces.  With  reference  to  a 
solid  angle  a  tangent  plane  is  inclined  equally  to  all  the 
planes  constituting  the  solid  angle.  When  an  edge  is  re- 
placed by  two  small  converging  planes,  terminating  in  an 
edge,  it  is  said  to  be  bevelled.  AVhen  a  solid  angle  is  re- 
placed by  three  or  more  converging  planes,  it  is  said  to  be 

^Sracumhtated. 

^^  The  fonns  of  crystals  are  divided  by  crystallogniphers  into  primoru 
(railed  albo  prUnUive,fundamenlaf^or  derivative^  and  tecofidary, or  derived) 
fonus.  This  distifiction  is  founded  on  the  relation  of  certain  geometrical 
folids  to  each  other, — on  the  transitions  from  one  form  to  another  exhi- 
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bited  by  many  minerals  from  the  replacement  or  truncation  of  their 
edges  and  solid  angles, — and  on  the  facility  mth  which  most  crystallized 
minerals  split  bi  certain  direction^,  so  that  however  various  the  forms  of 
their  crj'stals,  thoy  may  all  be  reduced  by  cleavage  into  some  simpler 
form,  having  smooth  shining  planes  like  the  nntunU  faces  of  a  crystal.  If 
the  solid  angles  of  a  regular  octohedron  (fig.  H)  be  cut  off,  truncated  or 
replaced,  as  in  fig.  7,  and  if  these  pianos  be  e(^\ni\\>f  tw\w^eA  v^\  Cro. 
Ihces  of  the  octohedron  disappear,  a  cube  VivW  Vc  ^<>rEfts:^-,  o^  "^  ^'^ 
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twelve  edges  of  the  oetohedron  be  replaced  by  tangent -plftiict,  as  in  fig. 
and  if  these  be  extended  till  they  mutually  intersect,  the  rhombic  dodrca 
hcdron,  fig.  0,  will  be  produced.     lu  the  same  manner,  if  the  eight 


Fig.  10. 


Fig.U. 


Fiir.  12. 


i 


angles  of  the  cube  be  replaced,  as  in  fig.  10,  by  equiliiteral  triaiiglvs  and 
if  these  be  extended  till  the  planes  of  the  cube  disappear,  the  octohedro 
fig.  6,  will  be  the  result.     The  tetrahedron,  fig.  11,  may  be  formed 
the  replacement  of  the  fuur  solid  angles,  cc,  dd,  of  the  cube,  fig.  4,  ti 
the  cubic  faces  are  destroyed,  and  the  rhombic  dodecahedron,  fig.  9,  nx 
\>e  formed  by  replacing  all  the  edges  of  the  cube,  as  in  fig.  12,  witi 
tangent-planes,  till  they  intei*sect. 

In  order  to  render  these  relations  more  striking,  and  to  show  the 
yariety  of  secondary  forms  which  may  be  produced  by  combinations  of  ^ 
the  planes  of  different  primary  forms,  let  the  student  cut  cubes  an4H 
octohedrons  out  of  an  apple  or  a  turnip,  and  practise  the  replacements  of" 
their  solid  angles  and  edges  described  above,  till  the  cube  results  out  of 
tlic  oetohedron,  and  the  oetohedron  out  of  the  cube. 

For  an  enumeration  of  the  other  primary  forms,  which  are  dififpr- 
ently  stated  by  different  authors,  and  for  an  account  of  all  the  seeondarj" 
forms  derived  from  them,  we   must  refer   to  works   on  crystallography, 
Not  only  is  there  this  relation  between  certain  geometrical  solids,  so  th 
by  the  truncation  of  their  edges  and  solid  angles  one  may  be  deriri 
from  the  other,  but  the  intermediate  forms  occur  in  nature.      Cubic  and 
oetohedral  crystals,  for  instance,  are  met  with  in  which  the  replacement  L 
BO  slight  that  the  general  form  of  the   oetohedron  or  cube  remains,  ( 
figs.  7  ^nd  U),)  while  in  others,  the  replacement  is  so  deep  that  the  prim: 
planes  arc  hardly  distinguishable. 

In  speaking  thus,  it  is  not  meant,  that  the  edges  and  solid  angles 
have  actually  been  removed,  hut  only  that  the  same  appearances  liave 
been  produced  as  if  these  truncations  had  taken  place.  The  probable 
way  in  wliich  the  modification  of  the  primary  form  has  resulted  from  the 
addition  to  the  primary  planes  of  the  crystal  of  laminse  gradually  dimi- 
nishing in  breadth,  will  be  noticed  presently.  ^m 

But  further,  however  various  may  be  the  crystalline  forms  undetH 
which  the  same  mineral  occurs,  and  however  distant  may  be  the  localities 
from  which  different  specimens  of  it  may  have  been  brought,  if  thej 
yield  to  cleavage  at  all,  they  may  all  be  cleaved  so  as  to  afford  the  same 
nucleus  or  primary  form.  Calcareous  spar  is  found  crystallized  under 
three  hundred  varieties  of  fonn  at  least ;  but  these  may  all  be  cleaved  in 
three  directions,  and  in  those  directions  only,  so  as  to  give  bright  surfaces 
like  the  faces  of  a  crystal;  and  those  cleavages  arc  so  inclined  to  each 
other  as  to  produce  an  obtuse  rhomboid,  having  plane  angles  of  iuvuriable 
meosmeineata.    Into  thla  form,  and  no  other, lae  all  cr;«telA  of  carbouat*     < 
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f  lime  cleayablo,  aud  therefore  this  is  justly  considered  as  its  primary 
form.  T(»e  primary  forms  of  some  other  minerals  have  been  eslahlished 
on  more  arbitrary  grounds.  Fluor-spar,  may  be  cleaved  in  four  directions, 
so  as  to  produce  three  different  forms,  the  regular  octohedron,  the  regular 
tetrahedron,  and  an  acute  rhomboid  :  out  of  these  erystallogruphers  have 
selected  the  6rst  as  the  primarj',  though  for  what  reason  is  not  Tery 
apparent.  Crystals  of  blende,  or  sulphurct  of  zinc,  may  be  cleaved  into 
five  different  forms,  one  of  which  has  been  fixed  on  as  the  primary. 
There  are  other  minerals  whose  crystals  admit  of  cleavage  in  only  one 
direction ;  and  yet  to  these,  and  to  others  which  are  not  susceptible  of 
cleavage  in  any  direction,  primary  forms  have  been  assigned.  Li  such 
cases,  primary  form  has  been  deduced  from  the  direction  of  natural 
fissures  or  joints  which  become  visible  when  a  very  thin  slice  of  the 
mineral  is  held  up  between  the  eye  and  the  light,  or  it  has  been  inferred 
from  analogy  by  comparing  the  crystalline  forms  of  the  substance  under 
investigation  with  others  whose  primary  forms  are  well  ascertained. 

We  have  spoken  of  the  formation  of  the  cube  out  of  the  octohedron, 
and  of  the  octohedron  out  of  the  cube,  by  the  replacement  of  their  solid 
angles;  but  either  of  these  bodies  may  }>e  formed  upon  the  other,  by  the 
addition  of  layers  parallel  to  the  planes  of  the  original  solid,  such  layers 
gradually  diminishing  in  breadth.  For  example,  when  cutting  off  the 
solid  angles  of  a  cube,  and  extending  the  planes  produced  thereby,  if  we 
preserve  the  layers  successively  removed,  and  fasten  them  on  again,  we 
shall  have  the  cube  formed  upon  the  octohedron  by  addition,  as  the 
octohedron  was  formed  out  of  the  cube  by  diminution;  and  in  the  same 
manner,  after  reducing  the  octohedron  to  the  cube,  we  may  form  the 
octohedron  on  the  cube,  by  restoring  the  layers  which  had  been  cut  off. 
AVTien,  therefore,  we  speak  of  the  modification  of  the  primary  form 

f  acr)'8tal  by  the  replacement,  or  truncation,  of  its  edges  and  solid  angles, 
we  merely  adopt  a  fiction  which  affords  a  convenient  mode  of  describing 
effects  produced  by  a  process  of  which  we  are  ignorant,  such  process 
having,  in  all  probability,  been  the  very  reverse  of  that  indicated  by  the 
terms  employed.  For  there  are  good  grounds  for  considering  the 
secondary  forms  of  crystals  as  having  arisen  from  the  regular  arninge- 
meut,  on  the  planes  of  the  primary  forms,  of  laniina?  of  crystalline  matter, 
gradually  decreasing  in  breadth,  such  laminic  being  made  up  of  extremely 
minute  particles,  all  of  the  same  form,  in  the  same  manner  that  a  pyramid 
may  be  built  of  regularly-diminishing  horizontal  courses  of  small  cubical 
bricks,  each  course  or  layer  being  a  plate  of  the  thickness  of  a  single 
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brick.  A  pyramid  built  of  such  bricks  would, 
of  course,  present  the  rough  channeled  outline 
seen  in  fig.  13,  instead  of  the  smooth  polished 
faces  of  a  crj'slal ;  but  if  each  of  these  bricks 
were  (as  we  may  conceive  the  integrant  mole- 
cules of  crystals  to  be)  so  small  that  the 
inequalities  produced  by  them  were  not  discernible,  the  faces  of  the 
pyramid  would  appear  us  smooth  as  those  of  a  crystal. 

Tl»e  form  of  ultimate  particles  which  are  so  small  as  to  be  invisible, 
opens,  of  course,  a  wide  field  for  conjecture.     It  \9,  Uovj^t^et^  efcTVaw-S*^^ 
secondary  crystals  may  bo  cleaved  into  layers  ^aioW^V  \.o  ^^i*i  ■^■os^«^«»  ^^ 
Vol,  in,  H  '^^ 
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a  primary  nucleus  of  a  different  form,  (in  some  large  and  coarfie 
these  layers  are  visiWe,  Wutg  marked  by  elnic  on  its  surface);  th* 
layers  may  be  divided  by  cleavage  iu  other  direcliona,  no  ai   to  affoi 
small  1»odirs  of  a  determinate   shape;  these  again  maybe  dirided  M 
subdivided  into  smaller  Holids,  all  of  the  same  shape,  till  they  are 
longer  discernible  without  the  aid  of  a  lens;  and  ibey   stilt  pi 
their  peculiar  shape  as  long  as  they  are  risiblo.     These  forms,  ihei 
whether  cubes,  octohedrous,  &o.,  arc  considerMl  as  the  forms   of  tl 
constituent  molecules  of  which  the  crystals  are  built  up. 

By  placing  a  low  three-sided  pyramid  on 
eadi  piano  of  the  regular  octohedron,  a  rhombic 
dodecahedron  may  bu  formed,  as  iu  fig.  14,  in 
irhich  the  strong  lines  mark  the  octohedral 
nucleus,  and  the  fainter  lines  the  planes  of  the 
dodeoahedrun,  each  of  which  is  a  rhomboid 
composed  of  two  triang;ular  planes,  belonging  to 
two  different  pjTamids.  On  one  face  of  the 
primitive  arc  tdso  miukcd  the  progressiTely- 
decreasing  layers  of  which,  the  pyramid  is 
znade  up. 


The  rhombic  dodecahedron  may  also  be  formed  by  placing  a  loi 
quadmngulur  pyramid  on  each  fitce  of  the  cube,  as  in  fig.  15 ;  and  thi 
pentagonal  dodecahedron,  fig.  Ui,  may  likewise  he   formed  on  the   cub< 
by  placing  on  each  of  its  faces  an  equal  and  similar  j)ynimid,  having  tw< 
triangular  and  two  quadrangular  pianos,  as  in  fig,  17.      Now,  in  the^ 
formation   of    these  two  difiVrent  dodecaliedroiis  on  die   cube,    if   tht 
integrant  molecules  {/fie  bricks)  of  which  the  two  kinds  of  pyramid  are 
composed  he  all  of  a  cubic  form,  tliero  must  be  a  very  different  arrange- 
ment of  them  in  the  tivo  cases;  for,  iii  the  rhombic  dodecahedron,  tb^J 
faces  of  the  pyramid  are  all  equal,  and  inclined  on  the  faces  of  the  cu! 
at  the  sumo  angle;  but  in  the  pentagonal  dodecahedron,  the  faces  of  the 
pyramids  are  only  equal  and  similar  in  pairs  a  to  a  and  fj  to  6,  and  thcyai 
inclined  on  the  planes  of  the  cube  at  different  angles.     These  angles  hai 
been  measured  by  instruments  allied  goniometers,  aud  calculations  kai 
been  made  for  determining  the  mode  of  ag^^Tcgatioa  of  particle*  of  tb< 
same  shape  necesMiry  to  produce  these  diflVrent  forms;  and  it  has  been] 
\mgcert4unedj  by  ihe9e  ineoiiS)  that  tiivi  pyioimA;^  ol  \ki^  xUumbiu  dod< 
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iieclron  must  l>c  composed  of  layers  or  roolccu]e«  placed  in  regular  order, 
[fiatdi  layer  being  of  the  tiiickness  of  one  mnlcmle,  and  each  succesaire 
layer  diminishing  regularly  by  the  breadth  of  one  molecule  on  each  side; 
but  (hat  ill  the  case  of  the  peutagonai  dodecahedron,  the  layers  of  ilg 
pyramids  must  be  of  the  thickness  of  two  molecules,  and  must  diminish 
in  breadth  unequally  on  the  two  aides;  that  is  to  say,  on  the  side  of  the 
quadrangular  plane  they  must  diminish  two  molecules  in  breadth  for  one 
of  heiglit,  and  on  the  side  of  the  triangular  plane  they  most  dimixiish  one 
molecule  in  breadth  for  two 
of  lioiglK,  as  sho\tTi  in  fig, 
18.  The  Abbe  Ilaiiy  inves- 
'ti^'ttod  in  hke  manner  the 
.iii^ii-s  under  which  the  se- 
condary planes  would  meet, 
arising  from  gradual  dccr^ 
ment  in  the  dimensions  of 
Bucccssirc  layers  of  crystal- 
Hue  matter  deposited  on  the 
other  geometrical  solids  as 
the  primary  nucleus.  Ho 
may  be  cousidcred  as  the 
founder  of  crystallography. 
Guided  by  the  accidental 
fracture  of  a  crystal  of 
calcareous  spar,  he  disco- 
vered that  all  crystals  hare 
a  primary  form,  which  may  be  extracted  from  them  by  mechanieal 
vision.  lie  calculated  the  modifications  of  which  those  primary  forma 
susceptible,  and  tJctcrmined  the  combinations  of  integrant  mole- 
e«  necessary  to  produce  di6^creut  forms  of  crystal  with  molccnies  of 
e  same  shape,  and  to  produce  like  forms  with  molecules  of  different 
apes;  and  in  all  cases  it  has  been  found,  that  the  results  obtained  by 
xneasuremeut  of  the  angles,  and  by  calculation,  mutually  confirm  each 
other. 

On  thctfc  grounds  we  infer,  that  regularity  of  external  form  arises 
£rom  regularity  of  internal  structure,  dependent  on  the  combination, 
under  definite  laws^  of  minute  ultimate  particles  of  determinate  shapes. 

Crystalline  form  and  structure  are,  therefore,  of  too  much  import- 
ance to  be  passed  over  wholly  unnoticed,  in  an  account  of  the  external 
characters  of  minerals,  and  it  has  been  impossible  to  give  even  the  above 
imperfect  outline,  without  entering  into  considerable  detail.  At  the 
same  time  it  miu>t  be  acknowledged,  tiiat  crystullography  must  be  con- 
sidered as  affording  a  field  for  refined  and  curious  research,  rather  than 
as  furnishing,  to  any  but  experiencc<l  mincmlogisis,  available  practical 
rules  for  discrinmiatijig  minerals.  In  calcareous  spar,  and  some  other 
substances,  the  case  with  which  they  may  be  reduced  to  the  primary 
form  renders  it  a  good  distinctive  clmructer;  and  a  knowledge  of  the 
crystalline  forms  in  which  certain  minerals  are  most  commonly  found, 
\riU  often  assist  in  identifying  a  mineral  with  which  we  are  xitwucc^asMvVftA^ 
tvhea  it  is  rendered  ambiguous  by  the  "pOBstaavou.  o£  scncvA  •t^'wrw^ 
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characters  in  common  with  other  minerals;  but,  in  general,  before  II 
Btudent  can  be  able  to  obtain  much  information  by  cleaving  crystiiU  in! 
their  primary  forms,  and  me^vsuring  their  angles,  he  will  have  learned,  bj 
other  means,  the  names  and  composition  of  most,  if  not  all,  the  minei 
which  are  of  mucli  importance  to  the  geologist.     The  beginner,  tbercfon 
whose  object  is  to  discover  the  names  of  minerals  of  which  he  is  igiioniul 
and   the   working  geologist,    who   most  commonly   meets    with   theoL) 
massive,  or  only  irregularly  crystallized,   must  have  recourse  to  a  com- 
bination of  characters  more  obvious,  tliough  individually  less  defintte^^ 
than  the  measurement  of  the  angles  of  crystals. 

The    discovery,   by   Professor  Mitscherlich,  of  what   is   called   the 
isomorphism  of  crystals,  diminishes  in  some  degree  the  value  of  crystalli 
form  as  a  distinctive  character,  since  he  has  found  that  certain   hodu 
may  be  substituted  for  eacli   other  in  combination,  without  afiectiiig  ll 
form  of  the  crystals.     Phosphate  and  biphospbate  of  soda  crystnllize  ml 
the  same  fonns  as  the  arseniatc  and  binorscDiute  of  the  same  alkali;  and] 
each    arseniatc   boa  a  corresponding  phosphate,  possessed  of  the    same 
form,  and  containing  the  same  equivalents   of  water,  acid,  and   alkalL 
Hence,  those   bodies  which  crystallize  in  the  simic  forms   have    heei 
arranged  in  groups,  called  isomorphous  groups.     The  salts  of  arsenioi 
acid  are  isomorplioiis  with  those  of  phosphoric  acid ;  oxide  of  lead,  baryti 
and  strontia,  afford,  in  combination  with  tlie  same  acid,  isomorphoi 
salts;  and   the  salts  of  lime,   magnesia,  protoxide   of  manganese,  iron, 
cobalt,  oxide  of  zinc,  and  oxide  of  copper,  are  all  isomorphous.     We  will^^ 
now    explain    the    terms    applied    by   mineralogists   to  cr)'sta1s    whei^H 
aggregated  in  groups,  and  then  proceed  to  consider  the  remaining  external^ 
characters. 

Crystals  are  said  to  he  fascicuiated^  when  they  occur  aggregated  in 
■mall  bundles,  from  fascisy  Latin,  a  bundle. 

Scopi/urmy  is  a  term  applied  to  a  number  of  minute  crystals  or  fibres 
closely  aggregated  into  a  bundle,  and  diverging  slightly  from  a  commoii^ 
centre,  from  the  Latin  scopa,  a  broom.  ^M 

Stellated.     Minerals  are  said  to  be  stellated,  when  their  ciystalaor^^ 
fibres  diverge  all  round  a  common  centre,  from  the  J-atin  steUoy  a  star. 

Drustf.  Minerals  are  said  to  be  drosy.  when  their  surface  is  composed 
of  rery  small  and  prominent  crystals,  nearly  crjual  to  each  other  in  size. 
The  name  is  derived  from  the  German. 

Investing.  This  term  is  applied  to  a  mineral  which  coats  or  coren 
another. 

Fracture. — We  have  shown  that  most  minerals  split  more  easily  in 
certain  directions  than  in  others,  and  that  they  may  thus  be  reduced  in 
the  direction  of  natural  joints  into  figures,  bonmled  by  planes  of  a  smooth 
•hining  surface,  and  a  determinate  shape.  This  is  their  cleavage.  The 
surfape  produced  by  breaking  them  in  directions  contrary  to  these  mitural 
joints,  is  called  the  fracture;  and  its  appearance,  which  is  dependent  on 
the  composition  of  a  mineral,  forms  in  most  cases  a  good  dislinctire 
character. 

,  The  surface  of  a  fracture  is  said  to  he  compact,  when  no  particular 
or  disliuct  parts  are  discernible.  It  is  the  most  common  kind  of  fmcturv, 
and  is  divided  into  spiinteri/^  even,  conchoidal,  uneven,  earthtf,  uud  /iac% 
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The  surface  is  apUntery^  when  destitute  of  any  remarkaLIe  eleva- 

,  but  pmall  splinters,  or  scales,  arc  discernible,  thickest  at  the  end 

hirh  thej  adhere,  and  terrainafing  at  the   other  in  an  edge.     This 

kind  of  fracture  occurs  in  homstone,  many  varieties  of  quartz,  and  some 

trts  of  limestone. 

Even  is  that  kind  of  fractured  surface  which  is  nearly  flat,  and 
destitute  of  elevations,  such  as  occur  being  indeterminate  in  shape,  and 
it.     It  passes  into  splintery  and  conchoidid. 

Conchoidal  surfaces  consist  of  round  elevations  and  depres^ons, 
[accompanied  sometimes  by  cirtrular  wrinkles,  having  something  of  the 
'appearance  of  a  shell.  It  is  divided  into  the  perfect  and  imperfect,  flat 
and  d(epy  large  and  stnall^  conchoidal. 

TIte  best  examples  of  this  kind  of  fracture  occur  in  the  most  pellucid 
kinds  of  quartz,  in  opal,  flint,  obsidian,  and  cannel-coal. 

Uneven. — The  surface  of  this  kind  of  fracture  is  completely  broken, 
and  interrupted  l»y  irregular  and  rather  large  angular  elevations  and  de- 
pressions. It  is  met  T^ith  in  the  gray  and  yellow  sulphurets  of  copper^ 
and  many  other  minerals. 

Earthy. — The  surface  of  the  earthy  fracture  is  composed  entirely  of 
small  rough  elevations.  It  is  most  common  in  indurated  clay,  chalk, 
and  the  earthy  minerals. 

Hackfy. — In  this  kind  of  fracture  sharp-pointed  parts  protrude  from 
the  internal  surface.  It  is  peculiar  to  the  malleable  metals.  The  fracture 
of  metallic  copper  is  a  good  example. 

Sometimes  the  fractiire  presents  the  appearance  of  an  aggregation 
>f  fibres,  which  are  frequently  the  result  of  imperFect  crystallizations,  and 
^are  either  coarscy  ifirge^  small,  Jine,  or  delicaiCy  curved^  straight ,  parallel^ 
diverging,  or  promiscuous. 

The  diverging  fibrous  fracture  is  divided  into  stellated  and  tcopiform^ 
\e  meaning  of  which  has  been  already  explained. 

The  fibres  are  promiscuous,  when  they  intersect  each  other  in 
various  directions.  "We  have  examples  of  this  structure  in  alabaster  and 
red  ha>raatite;  of  the  stelliform  fibrous,  in  some  kinds  of  httmatite  and 
fibrous  zeolite ;  of  the  scopiform,  in  fibrous  malachite;  and  of  the  promis- 
cuous, in  gray  antimony. 

The  fracture  is  said  to  be  striated,  when  it  is  marked  by  narrow 
grooves  or  channels.  Examples  occur  in  some  kinds  of  sulphuret  of  iron, 
inactynolite,  and  hornblende.  The  striated,  like  the  fibrous  structure,  is 
parallel,  stellated,  scopiform,  and  promiscuous. 

Foliated  or  lamdlar  is  a  term  applied  to  the  fracture  of  those  mine- 
lis  that  are  composed  of  thin  leaves  or  plntes  laid  upon  one  another. 
Mica,  talc,  and  micaceous  iron,  are  instances  of  it. 
^  Slaty. — Uncryetallized  minerals  that  split  only  in  one  direction, 

i^nffording  fragments  that  have  parallel  sides,  but  are  of  uncquid  thickness, 
^^niot  smooth,  and  destitute  of  lustre,  arc  said  to  possess  a  slaty  fracture. 
^P  Hardness. — MincnJs  are  found  under  every  degree   of  hardness, 

"  from  that  of  the  di;uHoud,  the  hardest  of  known  substances,  down  to  the 
fluid  state  of  mercury  and  naphtha.  The  diflerent  degrees  of  hardness 
in  minerals  arc  estimated  by  their  scratcliing  or  not  w:T;vt.c\vvtvi^  otv^ 
lother  or  glassy  and  by  their  yielding  or  not  y\e\^iAn^  v>  >ii«  ^^-»  '^^ 
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knife,  and  tlic  nail.  CnlcaroouR  «par  will  scratch  selenito  (or  ciystollizird 
gypauni);  tluor-spar  will  scratch  cilctu^ous  spar;  felspar  will  ficratch 
fluor-spar,  calciireoxis  spar,  and  selrnite;  and  tluor-spar  will  not  scratch 
glass,  which  receives  an  impression  from  quartz  anil  felspar..  Several  of 
the  gems  aj^aiii  Hcratch  quartz,  and  among  them  different  degreM  of 
hardness  exist,  determined  by  their  making  or  not  making  an  imprewioa 
on  one  another.  The  giving  of  sparks  with  steel  is  sometimes  coosidcred 
a  test  of  hardnes.'^ ;  but  it  is  by  no  means  a  good  criterion,  for  flint  gives 
more  numerous  and  brilliant  j*iHirlv8  than  many  substances  which  arc 
much  harder.  Minerals  are  said  to  be  extremely  hard,  on  whieh  the  file 
makes  no  impression;  fen/  hardy  if  tliey  receive  a  weak  impression  from 
the  lile, — such  are  tjuartz,  flint,  and  topaz;  hard^  if  they  receive  a  con- 
siderahle  impression  from  the  ftle,  but  cannot  be  scraped  by  the  knife,— 
Buch  as  felspar  and  aoliorl. 

Half-hard  minerals  yield  to  the  knife,  as  caleareotw  spar,  limo«tonc, 
fluor-spiir,  and  many  others.  By  yielding  to  the  knife  is  not  meant  a 
capability  of  being  divided  along  natural  joints,  so  as  to  prwluce  smooth 
and  !>hiriing  surfaces;  but  the  receiving  of  an  impression  when  scratched 
or  scraped  in  directions  contrary*  to  those  joints. 

S((f)  minerals  may  be  easily  scraped  with  the  knife,  hut  Tcceive  no 
impression  from  the  nail.  Buch  are,  sulphate  of  haryta,  mica,  asbestos, 
aad  amber. 

Ferjf  xoff  minerals  are  those  which  yield  to  the  nail,  as  gyp«um, 
chalk,  and  ehluritc. 

8ectile  minerals  arc  those  which  may  be  cut  into  slices  with  a  knife, 
the  new  surface  thus  produced  being  smooth  and  shining.  ExampW 
occur  in  plumbago  and  soapstonc. 

Fkanoibility. — nUs  is  a  property  distinct  from  hardness,  for  flint, 
which  is  much  harder  than  hornblende,  is  much  more  brittle.  DiflVrent 
degrees  of  frangibility  may  l>e  observed,  from  hard  to  tough  and  malleable 
The  integrant  particles  of  brittle  minerals  are,  in  the  highest  degree, 
coherent  or  immoveable  among  themselves;  they  are  distinguished  by 
tho  ease  with  which  they  are  converted  into  fragments  by  a  blow,  and 
by  the  fine  dust  which  arises  from  them  on  the  powerful  application  of  a 
knife.  All  hard,  many  half-Iiard,  and  some  soft,  minerals  are  brittle. 
Tough  materials  arc  bruised  and  sufl'cr  depression  from  a  blow,  and  are 
with  difficulty  reduced  to  fragments.  Hornblende,  basalfc,  and,  in  gene- 
ral, all  minenila  containing  hornblende  or  augite,  arc  remarkable  for  their 
tonghness.  Malleability  is  the  property  of  suffering  extension  whiMi 
beaten  with  a  hammer,  and  is  confined  to  those  minerals  ponesiing  a 
neCallic  lustre. 

TRANsPAUExrv. — Tliis  character  varies  considerably  in  the  s.'xme 
substance,  and  even  indifferent  jmrts  of  the  same  specimen.  A  mineral 
Ufl  said  to  be  transparent,  when  objects  may  be  distinctly  seen  through 
it;  icmi'transpareuty  when  they  cannot  be  seen  through  large,  but  only 
through  small  pieces,  and  then  but  indistinctly.  The  ditfcrencfi  between 
transparent  and  translucent  minerals  is  best  seen  by  laying  thcni  on 
printed  paper,  and  observing  the  distinctness  of  the  letters  seen  through 
them.   When  an  object  is  not  visible  through  a  mineral,  and  in  the 
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between  tho  light  and  the  eye,  that  it  is  tramhtcent  at  the  edges.    When 
this  is  not  the  case,  it  is  descriheil  as  apatiur. 

LrsTUE. — Lastre  is  the  relation  whichafo'jflii  hears  to  the  reflection 
of  light,  occasioned  partly  by  the  smoothness  of  the  Hurface  or  of  the 
•ffgregated  particles  of  which  tlie  surface  consists,  and  partly  hy  its  dcn- 
•it}'.  Many  minerals  possess  both  external  and  internal  lustre,  of  which 
*}io  hwt  Ls  the  most  constant  and  the  most  important  as  a  characteristic. 

With  respect  to  intensity  of  lustre,  the  following  different  degrees 
juay  be  established. 

The  respleitdent  lustre. — A  mineral  which  exhibits,  even  at  a  dis- 
tancCf  a  dazzling  lustre,  is  said  to  be  resplendent,  as  natire  mercury,  and 
the  external  surface  and  fnvcture  of  ro<'k-crystal  and  sulphuret  of  lead. 

Sfihthig. — A  mineral  is  said  to  be  shining;,  when  its  lustre,  though 
perceptible  at  a  distance,  is  not  so  distinctly  observed  as  on  a  nearer 
approach;  such  are  sulphate  of  baryta,  most  calcareous  spar,  and  pitch- 
one. 

JVeak/y-xhining. — Tliis  dejyree  of  lustre  is  perceptible  only  at  a  abort 
distance,  and  even  then  appears  rather  feeble;  it  is  seen  in  gniy  copper, 
sulphuret  of  iron,  most  kinds  of  quartz,  and  ganiet. 

Gfhnntering, — A  minersil  is  said  to  have  this  kind  of  lustre,  when 
only  some  of  the  minute  aggregated  parts  of  a  fossil  reflect  light ;  such  j 
are  glimmering  earthy  talc,  compact  sulphuret  of  lead,  and  haematites.        1 

Dulf. — A  mineral,  whose  surface  is  wholly  destitute  of  lustre,  is 
termed  dull.  Homstone,  chalk,  marl,  and  most  earthy  minerals,  may 
Berve  as  examples. 

The  different  kinds  of  lustre,  arising  firom  the  different  degrees  of 
density,  arc  the — 

f'itreous^  or  gfasst/  lustre,  resembling  that  of  the  fracture  of  glass. 
This  is  seen  in  common  (junrtz,  rock-crystal,  calcareous  spar,  and  fluor- 
spar. 

Tlie  n-art/  or  greastf  lustre  resembles  that  of  i^-ax.  Chloride  of 
silver  (or  horn-silver)  and  opal  are  examples  of  it. 

The  resinous  lustre  resembles  that  of  the  fracture  of  gums  or  resins; 
jet,  amber,  and  ciinnel-coal,  exhibit  this  kind  of  lustre. 

The  pearly  lustre  resembles  that  of  mother-of-j>earl ;  it  exists  but 
rarely  except  in  minerals  that  have  a  lamellar  structure.  Zeolite  and 
adulacia  afford  examples  of  it. 

The  siiki/  lustre  is  peculiar  to  minerals  having  a  fibrous  structure, 
I         as  in  satin-spar  and  malachite.     It  is  often  accompanied  by  a  changeable 
^K  jilay  of  light  called  by  the  French  chatoyant;  of  which  the  cat's-cye  and 
^H  Labrador  felspar  furnish  such  beautiful  examples. 
^B  The  adamantine  lustre  is  that  of  the  diamond  and  conmdum. 

^^F  The  inettillic  lustre  is  &een  in  the  metals  in  tlieir  metallic  state,  as 

r        in  native  mercury,  native  gold,  and  on  the  polished  surfaces  of  copper, 
^^  silver,  and  steel. 

^H  The  semi-metal Nc  lustre  is  intermediate  between  the  metallic  and 

^H  the  vitreous;  mica,  and  sometimes  common  coal,  exhibit  it. 
^B  Tlie  pseudo-metallic  lustre  is  a  species  of  metallic  lustre  peculiar  to 

■^^    a  few  minerals,  and  perceptible  only  when  held  in  ■partlculas  <lvK?.\SsyQa.^ 
Oft  in  hypersthene  and  bronzite. 


U 


A  POPULAR  COimfiB  OF  OEOLOGT 


104 


CoLorn, — Colour  is  not  of  much  importance  as  a  distinctive 

racter,  since  there  are  very  few  earthly  min(»mls  in  which  it  is  at  all 
characteristic^  the  same  mineral  frequently  occurring  under  every  vflri^ly 
of  shade,  of  a  great  many  different  colours.  The  earths,  in  ihcir  pure 
state,  are  nearly  white;  and  the  varieties  of  colour  met  wiih  in  their 
comhinations  arise  from  the  presence  of  small  portions  of  diflferent 
metallic  oxides  as  accidental  ingredients.  In  some  of  the  metallifermu 
ores,  however,  the  internal  colour  is  less  variahle,  and  sometimes  becomes 
a  good  characteristic. 

Flijcibilitv  and  ELASTicrrr. — ^Theseare  properties  confined  to  afew 
minerals,  of  wliirh  they  are  therefore  highly  characteristic.  A  mineral 
is  said  to  Xmjicxiblc^  which,  on  being  bent,  does  not  recover  its  former 
shape.  If  it  returns  to  its  original  shape  after  being  bent^  it  is  said  to 
be  rlaslic.  Aliea  and  talc  are  thus  distinguished  from  each  other,  mica 
being  elastic,  talc  merely  flexible. 

Doi'BLE  Refraction. — Several  crystallized  minerals,  but  more  par- 
ticularly a  very  pellucid  variety  of  calc-areous  spar,  possess  the  property 
of  doubling  the  image  of  objects  seen  through  thi*m  in  certnin  directions. 
This  arises  from  tlie  ray  of  light  by  ^vhich  the  object  is  seen«  being  split 
in  its  passage  through  the  crystid  into  twn,  which  make  a  certain  angle 
with  each  other,  and  this  cfl'ect  is  probably  produced  by  Ac  form  of  the 
component  particles  of  tlic  crystal.  Double  refraction  may  be  considered 
rather  as  a  curious  pro|>erty  of  those  minerals  that  possess  it,  than  as  a 
distinctive  character.  So  far  from  being  characteristic  of  calcareous  spar, 
in  which  it  la  found  in  the  greatest  perfection,  it  is  confined  to  one 
variety  of  that  mineral,  called  Iceland  spar,  and  sometimes  doubly- 
refracting  spar. 

Toccn. — This  is  a  good  distinctive  character  in  a  few  minerals. 
Some,  when  handled,  feel  smooth  or  unctuous,  others  dry  and  meagre. 
Fullers'  earth,  steatite,  talc,  and  plumbjigo,  may  be  cited  as  examples  of 
the  unctuous,  chalk  and  gypsum  of  t!ic  mejigre  feel. 

Taste. — This  is  confined  to  tlic  saline  minerals,  which  are  soluble 
in  water,  many  of  which  are  distinguislmble  by  their  peculiar  tastes. 

OnouK. — This  is  by  no  means  a  general  character,  being  found  in  not 
more  than  about  twelve  kinds  of  minerals;  but  of  those  it  is  very  essen- 
tial as  a  characteristic.  There  is  the  bituminous  odour,  in  mineral  pitch 
and  naphtha,  and  the  sulphureous  in  native  sulphur  and  sulphuret  of 
antimony,  which  tliey  give  out  of  themselves.  Others  exhale  peculiar 
odours  on  being  breathed  on  or  rubbLnl.  AVe  have  already  spoken  of  the 
argiiiaaruus  odour  given  o\it  by  iiiinerals  contiiining  alumina,  when 
breathed  on,  and  of  thejvtid  odour  of  swinestone  when  rubhed,  arising 
from  the  presence  of  sulphuretted  hydrogen;  other  minerals,  when 
rubbed,  give  out  the  sulphurcom  odour  as  iron  pyrites,  and  the  alliaceousy 
or  odour  of  garlic,  as  arsenical  pyrites  and  white  arsenical  cobalt,  or  the 
einpyreumaiic  odour,  as  ooal  and  c^uarlz. 

iSiREAK,  on  PnwDEii. — "When  a  mineral  is  scratched  with  a  knife,  it 
yields  a  powder  sometimes  of  the  same  colour  as  itself,  sometimes 
different.  This  is  c-.dled  the  colour  of  the  streak,  and  is  in  many  cases 
a  good  distinctive  chanicter,  particularly  of  some  of  the  metallic  minerals, 
which  in  other  respects  possess  conaidexable  resemblance  to  one  another. 


1 


nsarLAB  fobhs,  on  crystals. 


105 


I'  VI  UUl  LHl 

■pf  the 

■P 


Specular  iron,  and  miraceous  iron  give  a  streak  of  a  crimson  red;  black 
slate  a  gray,  and  hornblende  a  greeniflh-graj  streak. 

Stain. — By  the  stnin  is  nie;int  the  colour  left  upon  paper  by 
drairing  a  mineral  along  its  surface.  Thus  the  stain  left  upon  paper  by 
plumbago  is  load-coloured,  that  of  red  ochre  and  red  scaly  iron  ore  red. 

AniiEsioN  TO  TiiR  ToNouE. — ^This  property  arises  from  the  affinity 
f  the  mineral  for  moisture,  and  is  very  cliiimcteristic  of  the  few  that 
it.     Lithomarge  and  chalk  are  examples. 

Maonktism. — This  character  is  confined  to  the  metals  iron,  nickel, 
cobalt,  particularly  the  first,  the  ores  of  which   differ  considerably 
in  their  powers   of  attraction,  some  attracting   iron-filings,   others  only 
affecting  a  magnctissed  needle;  some  attract  both  its  poles,  others  attract 
one  pole  and  repel  the  other,  and  are  then  said  to  be  magnetic  with 
hirity.     Most  varieties  of  sulphurct    of  iron   become    muf,aK*tic   after 
nving  been  roasted  to  drive  off  the  sulphur,  but  one  kind,  tlience  called 

etic  p^-ritcs,  affects  the  needle  in  its  natural  state. 

Electjiicitv. — This,  like  double  refraction,  must  be  considered 
rather  as  a  curious  property  of  the  minerals  in  which  it  is  found,  than 
as  a  distinctive  character  of  much  importance.  iSorac  minerals,  more 
particularly  the  tourmaline,  ac(|uire  electric  properties  on  being  heated, 
he  existence  of  which  is  ascertiiined  by  means  of 
instrument  called  an  electrometer.  This  con- 
sists uf  a  light  brass  needle,  a /i,  fig.  19,  having 
a  brass  bull  at  either  end,  and  traversing  easily 
on  a  pivot  in  the  centre  of  the  support  c  (which 
ay  also  serve  as  a  support  to  the  magnetic 
eedle) ;  (i  is  a  plate  of  glass,  by  means  of  which 
the  instrument  is  insulated,  glass  being  a  non- 
conductor of  electricity.  ■ 

There  are  two  kinds  of  elcrtricily,  positive  and  negative.  The  first 
18  produced  by  exciting  smooth  glass  by  frictitm,  the  latter  by  exciting 
sealing-wax  or  resins.  When  two  substances  possess  the  siunc  kind  of 
eleclricity,  whether  positive  or  negative,  they  repel  each  other;  but 
when  they  are  in  different  states  of  electricity,  they  attnici  each  other. 
In  order  to  ascertain  the  kind  of  electricity  possessed  by  a  mineral,  we 
must  first  bring  the  electrometer  into  a  known  state  of  electricity.  This 
may  be  done  in  the  followinp;  manner:  a  stick  of  glass  being  excited,  wc 
place  a  finger  on  c,  the  metallic  base  of  the  instrument,  and  then  bring 
the  excited  glass  near  one  of  the  balls  of  the  needle,  holding  it  there  for 
&  few  seconds  until  the  instrument  is  sufficiently  electrified.  ITie  finger 
is  first  to  be  withdrawn,  and  then  the  glass  stick.  The  instrument  will 
now  have  acquired  negative  electricity,  and  should  the  excited  body 
presented  to  it  be  positively  electrified,  it  will  attract  the  needle,  and  ' 
repel  it  if  negatively  electrified.  On  heating  a  crystal  of  tourmaline, 
it  will  be  found  to  have  acquired  positive  electricity  at  one  end,  and 
negative  at  the  other. 

Phosphorescence. — This  is  likewise  a  character  confined  to  a  very 
few  minerals,  nor  does  it  seem  essential  to  those  that  possess  it.  It  is 
best  exhibited  in  fluor-spar;  but  there  ore  some  varieties  of  that  mine^taV 
which  are  not  phosphorescent.    I'hosphorcsceucc  msiy  \)e  -^xQ^iuaft^  «v"Qk^^x 
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liy  heat,  as  in  fluor-spar,  or  hy  friction,  as  in  some  rarieliM  of  blende, 
and  in  quartz.  The  l>c<t  mode  of  exhibiting  phosphorescence  hy  h«at 
is  l)v  reducing  the  mineral  to  powder,  and  sprinkling  llie  powdex  on  ft 
shovel  made  nearly  red-hot. 

Specific  Gravity. — This  is  a  Tery  important  character  which  is 
of  itself  suiHoient  to  distinguish  different  »uhstance«  hearing  in  other 
respects  a  close  resemhinnce  to  eacli  other.  Equal  bulks  of  diflfcrent 
liodies  differ  in  weight  ;  tliey  are  of  different  densities,  or  contain 
different  quantities  of  ponderable  matter  in  the  same  spoce;  and  by 
specific  gravity  in  meant  the  weight  of  a  given  hulk  of  any  body,  ciwa- 
pared  with  an  equal  bulk  of  another  body.  If  a  cubic  foot  of  water 
weigh  l(MM)  ounces,  a  cubic  fuot  of  iron  7^00  ounces,  and  a  cubic  foot  h 
of  stone  3.7OO  ounces,  the  iron  will  be  just  twice  the  specific  gravity  off 
the  stone,  and  the  specific  gravities  of  these  two  bodies  are  to  that  of 
water  in  the  ratio  of  7  to  I  and  3i  (or  3*5)  to  1. 

The  weight  of  distilled  water  (a  cubic  foot  of  which,  at  the  tem- 
perature of  4(*°  Fahrenheit,  weighs  1000  ounces,)  has,  for  convenience, 
been  assumed  as  the  standard  of  comparison;  and  by  comparing  the 
weight  of  given  bulks  of  different  bodies  with  the  weight  of  an  eqiial 
hulk  of  water,  considered  as  unity,  we  obtain  a  series  of  numbers  repre- 
senting their  comparative  density^  or  specific  gravity. 

The  specific  gravity  of  such  bodies  as  are  lighter  than  water,  are 
expressed  in  decimals,  and  that  of  bodies  heavier  than  water  by  integers  U 
and  decimals;    thus,   in  the  exaniplc   above  given,    a   block   of  stone  ^ 
weighing  3500  ounces  to  the  cubic  foot,  would  be  3^  times  heavier  than 
water,  and  ita  specific  gravity  would  he  expressed  by  the  decimal  3,500, 
or  its  equivalent  decimal,  3'5. 

If  a  body  be  weighed  in  air,  in  the  common  manner,  and  then 
being  suspended  by  fine  thread  or  hair  to  one  end  of  a  sciile-beam,  be 
weighed  immersed  in  water,  it  will  appear  to  have  lost  part  of  its  weight. 
This  loss  arises  fiom  the  support  which  the  body  receives  from  the  upward 
pressure  of  the  water  (fluids  pressing  equally  in  all  directions),  and  it  is 
equal  to  the  weight  of  a  quimtity  of  water  of  the  same  bulk  as  the 
body  immersed.  The  weight  of  a  body  in  air  is  called  its  absolute 
weight,  and  its  loss,  when  weighed  in  water,  gives  the  absolute  weight 
of  an  equal  bulk  of  wafinr.  Here,  then,  are  the  absolute  weights  of  two 
bodies  of  equal  bulks;  and  the  proportions  which  these  hear  to  one 
another,  taking  the  weight  of  water  as  unity,  is  the  proportion  of  their 
Bpeeifie  gravities. 

To^fintiy  thrreforf,  the  xpcci/tc  gravity  of  a  body  heavier  than  fvaicr^ 
weigh  it  both  in  water  and  out  of  water.     Then  say, 

As  the  loss  of  weiglit  in  water 

Is  to  the  absolute  weight, 

80  is  the  specific  gravity  of  water 

To  the  specific  gravity  of  the  body. 

Thns,  if  a  piece  of  stone  weigh  10  lbs.  in  air,  but  in  water  only 
ejibs.,  then  10-675  =  325,  the  weight  lost  in  water,  and  3'25  :  10:; 
1:3*077)  *he  specific  gravity  of  the  stone. 

To^find  the  gpecijic  gravity  t}f  a  bodff  lighter  than  water^  annex  to 
it  ojitecc  of  some  other  body  hca^'ier  thau  wal^i,  ^^i  vUal  V\i(l  mass  com- 
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^H pounded  of  the  two  may  sink:  weigh  tlie  denser  hody  and  the  compound 
^Hniasa  aeparatcly,  botli  in  water  and  out  of  it.  Then  lind  how  much  each 
'        loses  in  water,  hy  subtracting  its  weif^ht  in  water  from  its  weight  in  air, 

I  and  subtract  the  less  of  these  rcn^aindtTH  from  t!ie  greuter.     Then  say, 
As  the  last  remainder 
Is  to  (he  weight  of  the  light  l)Ofly  in  air. 
So  is  (he  specific  gravity  of  ivater 
To  the  specific  grarity  of  the  body. 
If,  for  example,  a  piece  of  wood  wcigli  15  lbs.  in  air,  and  a  piece 
of  copper  affixed  to  it  to  make  it  sink  weigh  )8  lbs.  in  air,  and  16  lbs.  la 
water,  the  compound  mass  weighing  (Jibs,  in  water,  then 
18  —   1(1  zr  2  weight  lost  by  the  copper  in  water, 
15  X  18  —  *i  =  ^27  weight  lost  by  the  compound  mass  in  water. 
27-2  =  25, 
and  25  :   15::  1:6^  the  apccifir  gravity  of  the  wooil. 
To  ^fintl  the  specijic  grnvitif  of  ant/  sort  of  Jiuid^  weigh  apiece  of 
any  substance  of  known  speci6c  gravity,  both  in  the  fluid  and  out  of  it, 
nnd  find  the  loss  of  weight  by  taking  the  diflerence  of  the  two.     Then 

As  the  absolute  weight  .  | 

Is  to  the  loss  of  weight, 

&o  is  the  spcciiie  gravity  of  the  solid 

To  the  specific  gravity  of  the  fluid. 

A  piece  of  cast-iron,  for  example,  weighed  34'61  ounces  in  a  fluid, 
and  40  ounces  of  it.     What  was  the  bpeeific  gravity  of  the  fluid? 

40  —  34(31  =  5"3i»  weight  lost  by  the  iron  iu  the  fluid, 

Then  Ti'Si* :  40  : ;  1  :  7*422  specific  gravity  of  the  iron,  and  40  :  5'39 : ; 
y*422  :  1,  the  specific  gravity  of  the  Huid. 

The  specific  gravity  of  solids  and  fluids  may  also  be  talcen  by  means 
of  a  small  hottle,  called  a  specific-gravity-bottle,  of  known  weight,  and 
capable  of  containing  a  known  weight  of  water.  AVith  this  the  specific 
gravity  of  a  fluid  may  be  found  merely  by  filling  the  bottle,  and  weighing 
it ;  that  of  a  solid  may  be  found  by  filling  the  bode  with  water,  and 
then  putting  in  a  known  weight  of  the  solid  in  fragments,  which 
will  of  course  displace  an  equal  hulk  of  water,  the  weight  of  which  is 
to  be  ascertained  by  weighing  the  bottle  after  having  wiped  its  outer 
surface  quite  dry. 

Different  specimens  of  the  same  kind  of  mineral  vary  a  little  in 
specific  gravity  from  the  accidental  mixture  of  foreign  ingredients,  or  from 
their  component  parts  being  more  or  less  intimately  combined.  Crystals, 
Avhich  are  the  most  pure  form  of  a  mineral,  exhibit  the  least  diflerence 
in  this  respect,  and  tliose  that  are  massive  the  greatest,  particularly  the 
ores  of  metals ;  but  a  sort  of  standard  may  be  eatablished  for  each  kind 
of  mineral  by  taking  the  mean  of  a  number  of  specimens  of  as  great 
purity  as  can  be  procured,  and  this  mean  specific  gravity  is  of  consider- 
able value  aa  a  distinctive  character. 


ACCOUNT  OF  SOME  NEW  EXPERLMENTS  IX  ELECTRO. 
MAGNETISM. 

"  Munich^  23rrf  Dccemler,  1830. 

At  a  recent  meeting  of  the  Academy  of  Sciences  of  this  place.  Prof. 
Stpinlieil  communicated  to  the  Section  of  Mathcrantics  and  XiUural 
Philosophy,  an  extract  from  a  letter  he  had  receivtHl  Jrora  Prof.  Gaoss 
of  Gottingen,  of  which  the  followiiig  is  a  translation: 

"  ScTcral  new  electro-magnetic  experiments  hare  l>eoa  inftd«. 
Induction-currents,  tmnsmilted  through  a  person  who,  with  moistened 
hands,  formed  part  of  the  chain,  were  obserred  to  be  unaccompanied  by 
any  perceptiljlo  sensation,  though  they  were  indicated  by  the  galva- 
nometer. 

*'  It  Mns  jit  once  perceived  that  the  principal  resistance  to  the 
current  lay  in  the  epidermis  ;  for  the  galvanometer  proved,  that  its 
intensity  wns  nearly  as  great  when  made  to  traverse  the  whole  body 
from  one  hand  to  the  otiier,  as  when  it  passed  in  ut  one  point,  aiul 
out  at  another,  of  a  single  hand.  Hence  the  inference,  that  the  current 
would  gain  greatly  in  sensibility,  if  its  ingress  and  egress  took  place  at 
parts  of  the  body  where  the  ekin  is  comparatively  thin.  This  was  fully 
borne  out  by  exiJcriuK'nt,  and  a  very  perceptible  sensation  was  now 
observed. 

"  When  the  currents  were  applied  to  the  tongue,  gums,  &c«,  shaqk 
finbhcs  wvtv  also  visible  ;  und  on  directing  the  stream  through  places  on 
the  arm  whence  the  skin  hud  been  removed,  the  sensation  became 
extremely  painful. 

"  The  most  important  observation,  however,  appears  to  be  the 
following.  On  the  current  being  applied  to  both  lips,  its  direction  may 
bo  ascertained  with  the  gnuilrst  possible  accurney;  this  experiment, 
repeated  a  great  number  of  times,  never  failed,  llie  current  is  uni- 
formly poretivod  upon  tliat  lip  through  which  the  negative  stream  is 
cnterit»g  (somfthiug  like  a  keen  wind)  and  indeed  on  that  lip  alone  when 
it  is  but  of  moderate  intensity;  and  it  completely  predominates  there, 
even  when  the  current  is  strong. 

*'  It  is  also  very  remarkable  that  though  the  effect,  as  estimated 
by  the  amount  of  the  needle's  deflection,  scarcely  varies  at  all,  be  the 
coil  slowly  or  quickly  moved  (a  fact  in  accordance  with  theory,  and 
ulready  more  than  once  alluded  to  publicly  by  me),  yet,  ihe  intensity  of 
the  bcnsations  produced,  dejwuds  materially  on  the  rapidity  of  its  move- 
ment, so  that  sliocks  which  at  first  are  barely  perceptible,  can  at  pleasure 
he  increased  in  strength  until  they  can  be  no  longer  endured. 

^*  Additional  information  is  thus  gained  respecting  the  nature  of 
common  electricity;  with  regard  to  the  clectro-ma|rnc/ic  effects  of  which 
I  have  instituted  numerous  experiments.  (Colladon  was,  as  is  well  known, 
the  6rst  to  obtain  cerluin  results,  which  on  their  announcement  were 
mucli  questioned;  Faraday,  however,  subsequently  confirmed  them.) 

'•  1  have  succeeded  very  satisfactorily  in  the  experiments,  and  com- 
T^nn  plectricity  ia  now,  fvken  due  precaution  is  tofrcn,t.ta;^&Ta\t^d^  without 
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considomblc,  or  even  sensible,  loss,  along  our  whole  chain,  from  the 
Cabinet  of  Natural  Pbilosophy  up  to  the  ObscrvHtory ;  and  this  with  as 
much  certainty  fts  if  we  were  experimenting  with  u  hydro-magnetic  or 
an  induction-current. 

"  A  few  weeks  ago  I  had  my  inductor  increased  again,  (from 
3527  to  about  6(J00  convolutions,)  and  now  its  effects  arc  much  stronger 
niiirkcd  than  they  formerly  were.  The  sensations  it  produces  by  the 
current  being  transmitted  through  the  body  (from  hand  to  hand,  and 
without,  as  we  used  to  do,  scarifying  the  skin,  but  merely  by  wetting  it, 
and  in  the  o^se  of  Dr.  Goldschmidt  even  without  tliat,)  are  not  ,only 
very  perceptible,  but,  when  the  inductor  is  rapidly  moved,  painful  almost 
beyond  endurance. 

**  I  have  been  most  struck  by  my  success  in  getting  sparks  yery 
lately,  by  jUing  fast  the  point  of  a  very  small  needle  at  a  certain 
distance  from  a  metallic  platc^  this  arrangement  I  prefer  to  the  use 
of  mercury,  wliich  always  has  a  certain  tremulous  motion  imparted  to 
it  whenever  the  sparks  are  produced  in  the  same  room  in  which  the 
inductor  is  put  in  motion.  But,  with  an  apparatus  such  as  I  now 
employ,  when  the  needle  is  once  fixed,  the  experiment  invariably  Succeeds 
(which  when  mercury  was  used,  was  by  no  means  tlie  case),  until,  per- 
haps, the  point  of  it  is  melted  off,  an  incident  of  frequent  occurrence. 
Tlie  moat  remarkable  circumstance  attending  these  experiments  is,  that 
the  colour  of  the  spark  varies  with  the  nature  of  the  current.  When, 
for  instance,  the  positive  current  passes  through  the  needle  to  the  plate, 
the  spark  is  yellow  or  yellowish-green;  but  when  the  negative  current, 
on  the  contrary,  passes  out  of  the  needle  to  the  plate,  the  spiirk  is  violet. 

"  This  experiment  has  been  repeated  very  many  times  without 
once  failing;  though  sometimes  indeed  the  sparks  elicited  were  so  very 
small  as  to  be  hardly  visible." 

Prof.  Steinheil  then  proceeded  to  inform  the  section  that  an  electro- 
magnetic apparatus  from  Prof  Gauss,  was  now  erected  in  one  of  the  rooms 
adjoining,  and  regularly  used  for  observations.  The  apparatus,  he  went 
on  to  state,  is  used  to  determine  the  absolute  magnetic  variation,  and  the 
intensity  of  the  magnetic  force,  at  Munich,  and  thiit  it  is  also  adapted  to 
measure  the  perpetual  changes  which  take  place  in  the  deflection  of  the 
needle. 

In  accordance  with  the  proposition  of  Prof.  Gauss,  simultaneous 
magnetic  observations  are  now  made  on  fixed  days,  at  various  places 
from  Upsal  to  Palermo,  of  which  Munich  is  the  connecting  point  between 
the  north  and  south,  and,  from  the  vicinity  of  the  alpine  ranges,  one  of 
nsiderable  interest.  By  the  kind  assistance  of  several  of  his  friends 
and  colleagues,  Prof.  Steinheil  has  been  enabled  to  make  regular  observa- 
tions during  the  two  last  of  these  "  magnetic  periods"  of  24  hours  each, 
—that  is  to  say,  on  the  28th  of  November  183o,  and  the  30th  of  January 
1836;  the  results  had  been  commiuiicated  to  Prof.  Gauss  by  whom  they 
would  be  laid  before  the  public.  He  then  showed  the  section  a  copy  of 
observations  thus  made  at  Gtittingen  and  Munich,  graphically  reduced ; 
when  thus  compared,  the  similarity  of  the  two  curves  was  very  remark- 
able, and  evidently  must  hare  proceeded  from  causes  operatluig  aicawl.- 
tuucously. 
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Tbis  apparatus  may  also  he  employed  as  a  galranomet^T ;  for  the 

lelic  bar,  which  is  susponJed  by  a  fin«  wire,  u  siuTOunded  by  a 
multiplier,  by  which  the  most  fooble  currenU  are  made  to  produce  dellcc-i 
ttons  capable  of  racasurcineut. 

A  lever  has  also  been  applied  to  moye  (with  any  desired  velocity,)' 
the  induction-coil  up  and  down  along  two  magnetic  bars  of  25Ibs.  vrdght' 
each;  whereby,  when  in  connexion  with  the  commutator,  (an  instrument 
similar  to  the  basvufe  t'lectrique  of  jVmpere,)  the  magnetic  bar  may  be 
arrested  at  any  point  of  its  deflection. 

Prof.  Guusfl  luis  proposed  applying  this  to  telegraphic  commonica* 
tlons,  inasmuch  as  the  bar  of  a  second  aimiUir  appiiratus,  whoM 
tions  are  isochronous  with  the  former,  is   simultaneously  and   eqtull/^ 
deflected,  even  at  very  considerable  distances,  if  connexion  betwceu  them 
be  established  by  two  wires  merely. 

Prof.  Steinbeil  added  that  he  liad  fitted  up  a  felegraph  here  according 
to  this  plan,  and  similar  in  principle,  to  that  which  connects  the  Obset* 
Tatory  and  the  Cabinet  of  Natural  Philosophy  at  Giittingen. 

Signals  made  in  the  room  appropriated  to  the  magnetic  oi 
rations  were  transmitted  to  another  apartment  at  a  considerable  di»tanciv| 
whence  the  answers  were  returned  to  tlie  first  room.  He  had  amuiged' 
this  apparatus  for  the  purpose  of  demonstrating  the  peculiarities  and  th« 
practicability  of  Prof.  Gauss's  contrivance,  hoping  by  these  means  to  draw 
attention  to  it,  and  induce  persons  to  employ  it  for  connecting  Btalioni 
hx  more  distant  than  any  to  whicli  it  has  yet  been  applied. 
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Note  by  Editor, 


P>uring  the  month  of  June  last  year  (IRlfi),  In  a  course  of  lect 
delivered   at   King's   College.    London,    Professor  AVheatstoue  repi 
his    experiments  on  t!»e  velocity  of  Electricity,  which   were  publishei 
in  the    PhUasophicnl   Transactions    for   1834,    but  T^-ith   an   insulated] 
circuit  of  copper-wire,  the  length  of  which  was  now  increased  to  ncarlj 
four  miles;  the   thickness  of  the  wire  ^vas   Ath   of  an  inch.     "Whei 
machine-electricity  was  employed,  an  electrometer  placrd  on  any  poinl 
of  the  circuit  diverged,  and  wherever  the  continuity  of  the  circuit  wasj 
broken,    very  bright  Fjmrks  Avere   visildc.     AVith  a   voltaic   battery, 
with  a  magneto-electric  machine,  water  was  decomposed,  the  needle  of 
a  galvanometer  deflected,  fitc,  in  the  middle  of  the  circuit.     But,  which, 
has    a    more  direct    reference  to    the  subject  of  our  esteemed  con 
epondent's  communication  from  Munich,  Prof.  Wheatstone  gave  a  skelcl 
of  the  means  by  which  he  proposes  to  convert  his  apparatus  into  an  clc- 
trical  telegraph,  which,  by  the  aid  of  a  few  finger-stops,  Avill  instanti 
neously,  and  distinctly,  convey  communications  between  the  most  dislani 
points.      ITiese  experiments  are,  we  understand,  still  in  progrcfis,  an< 
the  apparatus,  as  it  is  at  present  constructed,  is  capable  of  conveyii 
thirty  simph;  signals,  which,  combined  in  various  manners,  will  he  full] 
sufficient  for  the  purposes  of  telegraphic  communication.] 


Ill 


^        ON  DreTKTIC  CHEMISTRY.  ^^^^H 

^^^^^^^  "^^^ 

^BStIRcb,   wLicli    is   the    otlicr   proximate    clement    of  wTioat-flour,    is 
^Bdiffused  through  the  water,  and  gradually  suhsidea  in  the  form  of  a  fine 
^■l%'hitc  powder,  ivhicb,  when  looked  at  through  a  magnifier,  appears  to 
^Vcousist  of  small  brilliaut  grains,  the  size  of  which  varies  in  the  varieties 
of  starch;  each  df  these  graius  cousists  of  an  outer  membi*ane,  enveloping 
a  more  soluble   matter,  which   Las  been  called  umidinr.      When  the 
starch,  as  originally  deposited,  has  been  purified  b)'  repeated  wasliing, 
and  drained  upon  a  fine  sieve,  it  gradually  forms  a   cake,  which,  on 
further  drying  in  a  store,  splits  into   those  small  columnar    pieces,   in 
'       which  we  usually  see  it  in  the  shops.     The  greater  part  of  the  starch  used 
in  this  country  is  manufactured  in  or  near  Lon<lon,  and  almost  exclu- 
sively of  wheat-meal ;  but  a  good  and  useful  starch  may  also  be  procured 
from  potatoes,  and  from  a  number  of  other  vegetables;   and  of  these 
'       varieties  of  starch,  some  ore  used  as  articles  of  food,  such  as  arrow-root, 
sago,  tapioca,  and  cassavsL     AVheat-starch  is  chietly  used  for  stifl'eniug 
I       -wearing-apparel;  and  in  order  to  cover  the  yellow  tint  wliich  linen  is  apt 
to  acquire^  a  Utile  stone  blue,  or  smalt,  is  commonly  added  to  the  starch 
used  for  such  purposes.     Formerly  starch  was  largely  consumed  in  the 
form  of  hnir-jxiwder^  and  the  discontinuance  of  that  absurd  and  dirty 
fashion  has,  of  course,  materially  diminished  tlic  demand;  in  this  country, 
indeed,  the  use  of  starch  is  very  limited;  but  in  some  parts  of  Holland, 
^■Germany,  and  Swltzerlantl,  where  eTen  the  lower  orders  and  peasantry 
^H^ear  stiff  caps  and  frills,  the  manufacture  of  starch  is  carried  on  upon  a 
^^  large  scale.     There  is,  however,  auollier  outlet  for  starch,  which  occa- 
sions a  considerable  demand  for  that  which  is  of  a  very  inferior  quality, 
and  that  is,  in  the  manufacture  of  hard  confectionary,  such  as  lozenges, 
sugar-plums,  and  similar  articles:  those  which  are  sold  about  the  streets, 
and  made  ^*  for  the  use  of  schools,"  tu-c  generally  composed  of  the  offal 
of  starch-works,  mixed  with  plaster  of  Paris,  pipe-chiy,  or  chalk,  and  aa 
little  sugar  as  is  able  to  give  them  a  palatable  sweetness;  but  what  is 
^K  worse  is,  that  ibey  are  often  coloured  with  red-lea*l,  verdigris,  gamboge, 
^fuid  other  mineral  and  vrgctable  poisons.     A  species  of  t\/fned  liquorice^ 
'       manufactured  for  the  same  market,  is  a  compound  of  common  Spanish- 
^^juice,  lamj)black,  and  starch. 

^H  The   chemicaf  properties  of  stai'ch   arc  well  definrd;    it  yields  no 

^■ammonia  when  heated  in  close  vessels,  and  therefore  coutaiiis  no  nitrogen*. 
It  docs  not  dissolve  in  cold  water,  nor  in  alcohol,  but  it  readily  forms  a 
^^Tiscid  solution  with  hot  water.     AVhen  a  solution  of  starch  is  added  to 
^fcnc  of  iodine,  a  fine  blue  colour  is  prmluced,  ^Nhich  is  very  characteristic 
of  starch,  for  no  other  substance  })ruduceH  the  siime   cfitct.     In   iodine, 
therefore,  wc  have  a  most  valuable  and  ready  test   of  the  presence  of 

*  Its  ultimate  elements  ue — 

S'^'J*'" '*?«1  (     CarlKMi 42n 

Hydrogen 63  ^^    „2 

Oxygen 600].  equivalent  to  <  ' 
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Starch ;  and,  on  the  other  hand,  a  solution  of  stArch  is  as  readj  a  test  for 
iotlin<^.  When  starch  is  roasted,  or  torrefied — that  is,  gently  and  car«fuUjr 
heated  over  tlie  fire  till  it  acquires  a  pale-hrown  colour — it  gradually 
changes  its  properties,  and  becomes  converted  into  G(TM  ;  it  is  now  soluble 
in  cold  as  well  as  in  hot  water,  and  it  no  longer  produces  a  blue  com- 
bination with  iodine.  AVhcn  bread  is  toasted,  it  is  at  the  same  time 
BUpcrEoially  gummi/icti^  and  toast  and  fvaifr,  as  it  is  called,  is  a  solution 
of  the  gummy  matter  so  produced.  Hut  gum  is  also  found  ready  formed 
in  very  many  vegetables;  there  are,  indeed,  few  without  it:  it  contributes 
to  their  nutritive  powers,  and,  when  pure,  is  transparent,  tasteless,  and 
ibrms  a  viscid  solution,  or  mucihge^  when  dissolved  in  water.  In  thia 
state  it  not  unfrequently  exudes  from  the  stems  and  bark  of  trees,  as 
from  the  plum,  cherry,  and  apricot;  hut  what  is  termed  gum-arabic^ 
furnishes  a  specimen  of  this  subBtauee  iu  its  purest  state.  Its  distinctive 
chemical  characters  are,  solubility  in  cold  and  in  warm  water,  and  inso- 
lubility in  spirit  of  win*';  consequently,  when  alcohol  is  added  to  the 
aqueous  solution,  the  gum  separates,  or  is  precipitated.  Gum  is  also 
thrown  down  from  its  solution  by  subacetote  of  lead,  with  which  it  pro- 
duces a  compound  (of  gum  and  oxide  of  lead)  which  is  insoluble  both  in 
water  and  in  alcohol,  but  soluble  in  acids.  Lai^c  quantities  of  gum- 
arabic  arc  brought  into  this  country,  chiefly  from  Morocco.  It  is  the 
produce  of  the  acacia  vcra^  a  plant  belonging  to  the  class  polygamic 
moHftcia  of  the  Linmrnn  system,  and  to  the  natural  order  Icgmninoftt. 

There  can  be  no  doubt  that  gum  is  a  nutritious  article  of  vegetable 
diet,  and  that  it  does  not,  ai  is  sometimes  suppose<l,  pass  through  the 
bowels  unaltered.  During  the  gum-harvest,  the  Arabs  arc  said  to  sub- 
sist almost  exclusively  upon  it;  and  it  is  stated,  upon  the  authority  of 
Ilasselquist,  that  a  large  caravan  of  Abyssiniaiiff  would  have  starved,  had 
they  not  fortunately  discovered  among  their  merchandise  a  large  stock  of 
gum-arabie«  upon  which  one  thousand  persons  subsisted  foriwo  months. 
Majendie  found  tliat  when  dogs  are  exclusively  fed  upon  gum,  they  waste 
away,  and  become  torpid,  losing  their  appetite  in  the  course  of  three 
weeks,  and  dying  in  about  a  month.  But  no  carnivorous  animal  can 
be  immediately  brought  to  subsist  upon  food  destitute  of  nitrogen;  fl 
they  require  to  be  gradually  inured  to  the  change;  and  even  then,  ™ 
it  is  doubtful  whether  any  animal  can  thrive,  or  even  subsist  for 
a  long  period,  if  limited  to  one  article  of  diet.  Thus  Tiedcman  and 
Gmclin  found  that  geese  fed  upon  gum  died  on  the  sixteenth  day; 
those  fed  on  starch  died  on  the  twenty-fourth  day;  and  those  fed 
on  boiled  white  of  egg,  on  the  forty-sixth  day;  and  in  all  these  cases 
they  gradually  dwindled  away,  and  died  as  if  of  starvation.  fl 

There  are  many  varieties  of  gum,  which,  though  they  closely  resemble  ■ 
|each  other  in  their  ultimate  composition  and  nutritive  powers,  differ  in 
^certain  of  their  properties,  especially  in  the  manner  in  which  they  are 
acted  upon  by  water.     Gum-lragacanth,  for  instance,  or,  as  it  is  some- 
times called,  gum-dnigon,  when  put  into  water,  instead  of  gradually  dis- 
solving into  a  clear  viscid  solution,  as  is  the  case  with  gum-arabic,  swells 
up  into  a  kind  of  opaque  gelatinous  mass,  and  requires  long  boiling 
before  it  forma  a  transparent  solution.     The  gum  imported  from   Bas- 
sorah,  and  the  gum  winch  exudes  from  the  cherry-tree,  are  in  many 
tespects  simUax  to  tragacaathj  heucc  t\ie&e  mg^a&c»Ai<tsna  Vo^^<&\>%xrat»i!^!^ 
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iortH  and  cerasin.  An  analogous  gummy  substance  is  found  in 
Ivixeedy  and  in  tbo  seeds  of  the  tfuince^  both  of  wliich  y\M  very  viscid 
Bolulions  when  rubbed  with  warm  water.  The  term  mucilage  is  often 
•xtenai  vely  applied  to  these  modiii cations  of  gum.  Stdepy  which  is  the  root 
of  a  species  of  orrA/jr,  exhibits  the  same  characters,  and  tlic  pctab  of  the 
marigold  and  the  blossoms  of  the  lime-tree  abound  in  a  similar  mucilage*. 

There  is  a  substance  which  was  long  supposed  to  be  a  modification 
of  gum,  or  a  compound  of  mucilage  and  some  vegetable  acid,  but  which 
is  probably  a  distinct  product,  and  this  is  VE«ETAnLE  Jelly.  It  is  con- 
tained in  many  fruits  and  roots,  and  is  well  known,  as  procured  by  care- 
fully simmering  doAvn  the  juice  of  apples  or  of  currants,  under  the  name 
of  apple-jeitif  and  currant-Jelit/.  This  gelatinizing  principle  of  vegetables 
is  distinguished  from  animal  jelly  by  tlie  absence  of  nitrogen;  and,  as  it 
combines  with  bases,  and  apparently  neutralizes  the  alkalies  in  doBnite 
proportion,  it  has  been  regarded  as  an  acid;  it  has,  therefore,  been  pro- 
posed to  distinguish  it  from  gum,  mucilage,  and  animal  jelly,  by  the 
term  Pixtin,  or  Pectic  Acid,  from  the  Greek  word  'mjKTrj,  pekli,  ag- 
nifying  jelly  or  coagulum. 

Pectin  is  obtained  in  the  purest  form  from  carrots  and  turnips, 
especially  the  former;  and  the  viscid  and  gelatinous  quality  of  carrot 
soup  depentls  upon  its  presence:  when  procured  from  fruits,  it  is  gene- 
rally difficult  to  get  it  free  from  colouring-matter;  but  when  carefully 
prepared  from  middlo-agcd  carrots,  it  is  quite  purc- 

The  following  is  the  process: — The  carrots  arc  scraped,  and  then 
rasped,  and  pressed  in  a  cloth,  so  as  to  squeeze  out  all  the  juice,  which 
is  of  a  deep-yellow  or  carrot-colour,  and  is  to  be  thrown  away;  the  marc 
which  remains  in  the  clotli  is  then  to  be  waslicd  with  repeated  quantities 
of  cold  distilled  water,  till  it  passes  off  colourless;  and  when,  in  this  way, 
all  soluble  matters  have  been  removed,  it  is  to  be  dried  by  pressure. 
A  hundred  parts  of  this  prepared  carrot  is  then  mixed  with  about 
twice  its  weight  of  distilled  water,  to  whicli  five  parts  of  bicarbonate 
of  potassa  are  added;  the  mixture  is  simmered  for  a  short  time  over 
a  gentle  fire,  and  then  poured  upon  a  linen  strainer,  and  the  liquid 
pressed  out:  this  liquid  is  a  solution  of  pectate  of  potassa;  that  is, 
a  compound  of  potassa  and  pectin,  or  pectic  acid;  and  when  a  few 
drops  of  muriatic  or  other  acid  are  added  to  it,  in  order  to  abstract  the 
potassa,  the  pectin  coagulates  into  a  firm  tremulous  jelly.  If  it  is  wished 
to  obtain  pure  pectin,  a  solution  of  muriate  of  lime  is  added  to  the 
expressed  alkaline  liquor,  wliich  immediately  forms  a  dense  precipitate  of 
pectate  of  lime;  this  is  to  be  washed  with  cold  water,  and  then  put 
into  water  acidulated  by  muriatic  acid,  and  finally  washed  again.  The 
pectin  may  now  be  dissolved  in  boiling  water,  and  seasoned  or  flavoured 
with  sugar,  wine,  noyau,  &c.,  and  so  made  into  an  excellent  jelly.  It  has 
been  much  recommended  in  France  as  a  part  of  the  diet  of  invalids,  but 


•  In  ultimate  composition,  all  the  varielien  of  giim  closely  agree,  when  tlioy  Imvo 
lioen  carefully  rvducod  to  one  state  of  drynoss.     Tho  ultimate  citmeutii  of  guiu-arabic 
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the  truth  is,  it  ts  but  a  poor  and  weak  jelly,  and  stands  low  upon  the 
scale  of  nutritive  substances;  but  it  is  a  wry  good  Uiirkencr  of  meat 
Goups,  and  renders  the  carrot  an  excellent  article  for  thai  purpose. 
|*ectic  acid  fouos  insoluble  or  difficultly-soluble  compounds  with  uuuiy 
of  the  metallic  salts,  and  it  lias  been  recommended,  therefore,  as  an  anti- 
dote to  the  poisonous  properties  of  the  baits  of  copper,  lend,  zinc,  tuiiimoDy, 
and  mercury;  but  whether  it  would  be  really  clfectire  iu  preventiug  the 
dtdeterious  effects  of  those  compounds,  seems  to  be  very  questionable. 
Wc  are  not  as  yet  accurately  acquainted  witb  the  uliimate  eoniposirion  of 
pectin,  but  it  docs  not  contain  uitrogen,  and  prohably  belongs  to  the 
group  of  organic  products  wliich  we  arc  now  considering,  and  which  are 
represented  by  carbon  +  water*. 

The  next,  and  one  of  the  most  important,  articles  of  vcgetablo  diet 
is  Si^oaa:  it  is  easily  recognised  by  its  sweet  taste,  and  is  further  distin- 
guished from  the  preceding  proximate  principles,  by  its  solubility  both 
iu  hot  and  in  cold  water,  and  in  alcohul;  starch  being  insoluble  iu 
cold  water,  nud  gum  and  pectin  insoluble  in  alcohol.  There  arc  scvcri&l 
varieties  of  sugar,  diBering  from  each  other  in  being  more  or  less  easily 
soluble  iu  water,  iuid  moreor  less  crystallizable;  but  they  closely  resemble 
each  pther  in  their  ultimate  composition,  which  in  all  caaes  is  represented, 
by  carbon  +  water  f. 

The  sugar  which  is  consumed  in  this  country  is  almost  exclusively 
the  produce  of  the  sugnr-cauc  (:irundo  saccharifera),  a  plant  which  tlirivc$ 
in  hot  climates.  When  the  cane  ia  ripe,  it  is  cut  otT  at  the  root,  stripped 
of  leaves  and  ends,  and  passed  twice  between  the  rollers  of  a  mill,  so  as 
to  express  all  the  juice:  to  this  u  small  quantity  of  lime  is  immediately 
added,  and  it  is  then  passed  through  a  scries  of  boilers,  in  each  of  which 
it  is  skimmed,  and  to  a  certain  extent  puriiied,  till  it  arrives  at  the  lost 
ovaporating-vcssel,  where  it  is  boiled  to  proofs  that  is,  until  it  has  a  ten- 
dency to  granulate  on  cooling;  it  is  then  transferred  into  coolers,  where 
it  soon  crystallizes,  and  is  then  put  into  hogsheads,  placed  on  their  ends 
in  the  curing-house,  with  several  apertures  in  tlioir  bottoms,  through 
which  the  molasses  or  treacle  drains  into  a  cistern  below:  it  remains  in 

•  A  very  pure  rorm  af  pectin,  or  jt^lly,  m^y  be  obtjuaed  bj  carefully  expressing 
tlie  juice  of  ripe  wliitc  curmntp,  nnd  adding  to  it  about  linJf  ila  bulk  of  alcohol :  in  a 
few  bours  the  jelly  fteparatefi,  nnd  wh**n  wfulie*]  with  akohol  and  dried,  it  n-iK-mblea 
iuagluis  in  appearance,  omU  when  digested  in  cold  water,  Bwells  up  into  a  soft  palp 
like  starch,  but  it  ia  not  iu  the  least  blued  by  iocliue. 

-f"  The  uliimate  elemeulfl  of  pure  and  dry  cane-sugar  are — 

Carb<m 421  i  , 
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In  the  Philosophical  TranRaclions  for  1827,  Dr.  Front  has  given  the  Hwults  of  on 
elaborate  series  of  experiint-nts  upon  the  ultimate  compobition  of  the  difftrtnt  grades  of 
sugar,  of  which  the  following  is  an  abstract  :^ 

(,'liorrral.  W*ti«r. 

Wliite  sugar-candy   428 fi72 

^^^^  Refined  sugar  . . . '. 420 680 

^■^^  Maple  Bug&r 421    579 
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this  state  till  suiBciently  dried  or  drained  for  package,  and  h  than  trans- 
ferred to  Logshciuls,  and  exported  under  the  munc  of  mir  or  muscovado 
sugar. 

Kuw  sugar  is  further  puriiicd  hy  boiling  a  solution  of  it  with  whits 
of  eggs,  or  with  the  scrum  of  bullocks'  blood  and  lime-water:  during  this 
proecss  the  albumen  of  thp  blood  or  of  ogg  coagulates,  and,  rising  to  the 
surface,  entangles  and  eombiues  with  some  of  the  impurities  of  the  syrup, 
which  arc  thus  easily  removed  by  skimming.  The  syrup  is  then  further 
purified  liy  animal  charcoal  and  other  methods,  and  evaporated  till  a 
little  of  it,  taken  between  the  Hnger  and  thumb,  dniws  out  into  threads: 
it  is  then  transferred  to  coolers,  and  stirred  till  converted  (by  the  break* 
ing  down  of  the  cr)'$taU  sm  they  form)  into  a  granular  mass.  In  tbig 
state  the  sugar  is  put  into  conical  earthen  moglda,  which  hare  been  well 
imbued  ivith  water,  and  which  ani  placed  with  their  apes  donniAvards,  at 
vhich  there  is  an  aperture  tlirough  which  the  liquid  syrup  flows  out- 
The  crystalline  mass  is  then  further  purified  by  suffering  water  very 
gradually  to  percolate  through  it,  which  is  cfiectcd  by  putting  a  mixture 
of  pipe-clay  and  water  upon  the  broad  and  upper  end  of  the  loaf  (as  it 
stands  inverted);  hence  the  term  daifing^  or  clayed  sugar:  but  a  strong 
solution  of  pure  sugiir  is  now  generally  substituted  for  the  clay ;  and 
inasmuch  as  the  sugar  is  always  more  or  less  damaged  by  evaporation 
over  an  open  fire,  the  heat  is  applied  generally  through  other  media;  or 
the  whole  of  the  boiling  and  evaporating  process  is  so  arranged,  as  to  he 
carried  on  in  vacuo,  or,  at  least,  under  greatly-diminished  atmospheric 
pressure, — a  contrivance  which  enables  the  operators  to  get  rid  of  the 
water  at  a  temperature  so  low  as  not  at  all  to  injure  the  sugar^.  When 
thus  purified,  and  when  the  sugar  is  sutHcicntly  dry  to  be  taken  out  of 
the  moulds,  it  forms  common  loaj'-sitg^ar^  which  is  more  or  less  white 
according  to  the  pains  and  time  which  have  been  bestowed  upon  that 
part  of  the  process  by  which  the  colouring-matters  are  removed. 

lliere  arc  no  authentic  accounts  respecting  the  exact  period  when 
sugar  was  first  introduced  into  England.  Even  in  the  early  part  of  the 
seventeenth  century  the  quantity  imported  was  very  inconsiderable;  and 
it  was  not  till  towards  the  end  of  that  century,  when  coffee  and  ten  were 
introduced,  that  it  came  into  general  demand.  In  the  year  I7OO  the 
quantity  consumed  was  about  twenty-two  millions  of  pounds:  it  now 
exceeds  four  hundred  millions  of  pounds,  and  forms  not  only  a  great 
article  of  importation  and  revenue,  but  an  important  necessary  of  life^ 
and  even  now  the  demand  for  it  is  probably  much  below  its  natural  limit, 
and  would  be  increased  if  the  duties  upon  it  were  reduced;  for  it  is  now 
charged  with  the  oppressive  tax  of  twenty-four  sbillingii  per  cwt.  on  West 
India  sugar,  and  thirty-two  shillings  on  East  India  sugar;  the  average 
price  (exclusive  of  duty)  being  from  twenty-four  to  thirty-four  shillings 
per  cwt. 

In  France,  and  some  parts  of  Germany,  considerable  quantities  of 


*  "  A  mixture  of  one  pari  of  n-atcr  and  | 
throe  of  suj^ar  boils  tn|fim>  at  230",  and 
from  tliiH  tu  240*  u  its  due  tcmporaturc: 
if  a  solution  of  sugar  bo  further  cuuct^u- 
tnted  by  the  eva^OiUou.  vS  WAter,  the 


tlierraomcter  rlBee  to  340^  TJu*  sugar 
tlieu  bcKiutt  to  turn  block,  and  at  370*  it 
takes  fire,  on  applying,  Hunc  t«  via  Nv\*j\ix, 
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sugar  have  Wen  mamifachired  from  bret-root.  The  roots  are  aliccd,  and 
the  juice  expressed,  and  hoiled  down  to  about  two-thirds  its  bulk,  witli 
the  a*ldition  of  a  little  Ume.  It  is  said  that  a  hundred  pounds  of  the 
root  furnish  upon  the  average  between  four  and  five  pounds  of  purified 
sugar,  besides  a  quantity  of  syrup,  at  the  arerage  expense  of  fourponce 
per  pound.  Attempts  have  lately  been  made  to  introduce  ibis  manufac- 
ture into  this  country;  and  a  beet-sugar  work  has  been  established  near 
London,  where,  in  consequence  of  the  enormous  duty  on  colonial  sugar, 
it  is  furnished  nearly  at  the  same  price,  that  is,  ut  about  lOrf.  to  1j.  per 
pound.  **  But  as  the  preservation  of  the  revenue  from  injury  is  of  infi- 
nitely greater  importance  than  tlie  introduction  of  this  spurious  business, 
the  foundations  of  wliich  must  entirely  rest  on  the  miserable  machinery  of 
Custom-house  regulations,  sound  policy  would  scrni  to  dictate  that  the 
precedent  established  in  the  case  of  tobacco  should  be  followed  in  this 
instance,  and  tliat  the  beet-root  sugar  manufactory  should  be  abolished. 
Inasmuch  as  it  is  better  to  check  an  evil  at  the  outset,  than  to  grapple 
with  it  afterwards,  we  trust  that  no  time  may  be  lost  in  taking  vigorous 
measures,  should  there  be  any  appearance  of  the  business  extending'." 

Maple  Sugar  is  the  produce  of  the  sugar-waple  (acer  saccharinum), 
a  tree  which  grows  abundantly  in  the  United  States  and  Canada.  The 
sap  is  obtained  by  tap[>ing  the  tree,  to  the  amount  of  about  fifty  quarts 
in  the  twenty-ffuir  hours,  and  it  yields  about  five  per  cent,  of  sugar,  which 
is  procured  and  purified  nearly  in  the  same  way  as  cane-sugar. 

A  species  of  sug.ir  is  also  made  in  some  countries  fi-om  gmpe-juice; 
in  a  good  season  the  expressed  juice  of  grapes  yields  from  thirty  to  forty 
per  cent,  of  solid  matter,  more  than  three-fourths  of  which  is  sugar.  This 
is,  however,  a  weak  sugar,  and  cannot  be  brought  to  the  hard  crystalline 
state  of  cane-sugar. 

In  addition  to  these  natural  sources  of  sugar,  there  are  some  methods 
of  obtaining  it  artificially,  and  among  these,  a  very  curious  and  interesting 
one  is  the  conversion  of  starch  into  sugar,  a  process  discovered  by  Kirchoff 
of  Petersburg!!,  not  accidentally,  but  in  consequence  of  tlie  exclusion  of 
colonial  produce  from  Russia  flaring  thn  enforcement  of  what  was  termed 
the  continental  system  under  the  reipi  of  Napoleon. 

The  process  consists  in  boiling  starch  in  water  slightly  acidulated  by 
kulphuric  acid  ;  after  some  hours  it  loses  its  mucilaginous  character,  and, 
becoming  sweet,  is  gradually  changed  into  sugar;  which  may  be  obtained 
by  neutralizing  the  acid  by  chalk,  filtering,  and  evaporating  the  syrup. 
The  sugar  thus  obtained  resembles  that  of  the  grape,  or  of  honey ;  it  is 
granular,  and  cjimiot  be  crystallised;  but  it  hxts  a  pure,  sweet  taste.  The 
theory  of  this  process  is  not  very  intelligible;  but  on  comparing  the  ulti- 
mate composition  of  sugar  with  that  of  starch  (as  given  above),  it  >viU 
be  remarked,  that  they  are  nearly  similar;  they  are  both  hydrates  of 
carbon,  and  a  ycry  slight  change  in  the  relative  proportions  of  the  water 
and  charcoal  would  suffice  to  convert  one  into  the  other.  Tliis  trajismu- 
tation  also  occurs  during  the  early  part  of  the  process  of  germination ; 
and  in  tl»e  process  of  imdting  a  portion  of  the  starch  of  the  barley  is 
converted  into  sugar,  as  we  shall  afterwards  have  occasion  to  observe, 
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The  nutritiYe  powers  of  sugar  arc  probably  not  very  considerable, 
and  ^'hat  liofi  bueu  said  in  regard  to  gum  applies  also  to  this  substance. 

Another  most  important  article  of  vegetable  food,  however  unpro- 
mising it  may  at  first  sight  appear,  is  Ltgni>%  or  Woody  Ftbre.  It  is  true, 
that  wood,  or  saw-dust,  dues  not  sound  palatable ;  but  when  we  consider 
it,  $pun,  as  it  were,  into  those  delicate  tissues  of  cells  and  tubes  which  form 
the  receptacles  of  the  pulp  and  juices  of  our  most  delicious  fruits,  some- 
times yielding  an  agreeable  and  crisp  resistance,  as  in  the  apple ;  and  at 
others,  melting  do^^'n  in  a  more  attenuated  furin,  as  in  the  heurre  pear 
and  the  peach ;  or  as  forming  the  more  substantial  skeleton,  as  it  were, 
of  our  eatable  vegetables,  as  in  the  lettuce,  cabbage,  French  bean,  and 
others;  we  at  once  see  its  claims  to  a  place  among  esculent,  and  even 
nutritive  principles. 

The  accumulation  of  the  elements  of  which  woody  fibre  is  com- 
posed, by  the  organic  powers  of  the  vegetable  world,  is  something  verjr 
surprising:  the  dry  timl>er  of  an  average-sized  oak  weighs,  for  instance, 
about  sixty  tons;  its  durability,  and  its  density  in  some  kinds  of  timber, 
is  also  wonderful;  so  arc  its  uses  and  applications  in  the  varied  forms 
into  which  it  is  elabonUed  by  the  hand  of  nature ;  as  in  liemp,  flax, 
cotton,  Scc.y  and  the  different  fabrics  into  which  it  is  manufactured,  such 
as  canvass,  linen,  calico,  paper,  and  so  forth ;  giving  us  cables,  ropes, 
thread,  &c. 

To  the  chemist  all  these  things  appear  still  more  remarkable,  when 
he  finds  that  the  woody  fibre,  or  ligneous  part  of  vegetables,  is  analogous 
in  composition  to  the  preceding  netttral  products,  starch,  gum,  and  sugar; 
and  that  they  ore  in  fact  mutually  convertible;  for  woody  fibre  is  a 
hydrate  iff  carbon*  y  regarded  in  reference  to  its  atomic  constitution;  so 
that,  assuming,  as  just  stated,  that  the  woody  fibre  of  a  moderate-sized 
oak  weighs  sixty  tons,  we  havp  herp  a  consolidation  of  thirty  tons  of 
charcoal  or  carbon,  and  thirty  tons  of  water. 

AVhen  woody  fibre  comes  before  us  as  an  article  of  diet,  it  has  other 
curious  and  important  bearings.  If  any  form  of  lignin,  such  as  saw-dust, 
(cleansed  from  tUI  foreign  bodies,  such  as  resin,  extractive  matter,  &c.) 
rags,  or  paper,  be  rubbed  up  ^vith  a  little  sulphuric  acid,  taking  care  that 
the  action  of  the  acid  does  not  go  to  the  extent  of  charring,  and  if  the 
acid  be  afterwards  abstracted  by  adding  to  the  mixture  an  alkali,  or  some 
powdered  chalk,  it  will  be  found  that  the  wood  has  been  changed  into  a 
species  of  gum:  if  we  now  boil  this  gum  for  some  hours  in  acidulated 
water,  (imitating  the  process  for  the  conversion  of  starch  into  sugar,)  it 
gradually  becomes  converted  into  sugar:  hay,  straw,  leaves,  shavings,  in 

•  It  appenrs,  from  Dr.  Proul's  exporimpntj*,  that  nil  tlie  varieties  of  lignin,  or 
woody  fibn',  when  deprive«l  of  oflvtuititioiis  mnlt«-n4,  arc  wmilarlj'  cotutitutcd,  the 
apparent  differenM*  dejK^diug  upon  the  presence  of  foreign  substances,  or  upon  mcro 
iDt^chmiical  toxture.  Two  mort-  opposite  s(jiles  of  trood  than  box  nnd  wiltow  can 
Bcorcc'ly  Iw  eoneuivi'd,  yd,  when  purifieit,  pulvorizt-d,  and  dried,  they  both  yielded  pre-, 
cisely  the  aaioc  relative  prujwrtion  of  rarbuo  and  water:  the  following  is  the  ultimate  1 
coni|)OHiti<m  of  pure  ligniiij  deduced  from  these  experiments:—  J 

Carbon  fiOOj  [Carbon   600  i 

Hydrogen   6C|  pquimlent  to  J  Wnter    600  J 

Oxygen     444/  \  I 

1000  ^  \w»i 


lie  o!(TSrSRSefflRB^^"^^^^^^H 

short,  anj  form  of  figncoux  fhre^  iway  be  similarly  eonrettetl :  ana  dUo^^B 
wc  do  tliis  but  clumsily  and  inronvenipntly  in  our  Iiilioratorirs,  boin^jV 
wc  are,  but  Nature's  journpnncu.  Nature  herself  carries  on  thest*  trans- 
mutations with  thfi  ludst  wonderful  results,  as  we  sec  in  the  ripening  of 
fruits,  where  the  hard  woody  texture  gradually  softens  down  into  sweet 
and  lusrious  pulp,  n?,  in  thp  ripening  of  the  pear,  the  grape,  the  straw- 
berry, and,  in  short,  almost  all  fruits*. 

Lastly.  let  us  look  at  the  eftect  of  heat  on  wood.  If  we  burn  wood 
in  the  open  air,  it  undergoes  apparent,  but  far  from  real,  destruction,  as 
we  have  already  remarked:  burned  with  imperfrtt  nccMS  of  air,  its 
most  rolatile  and  pombustibli-  parts  go  oft',  and  its  charcoafy  or  at  least  a 
considerable  part  of  it,  remains:  if  diitUled,  instead  of  burned,  tar,  oil, 
water,  and  vi.xEOAUt  arc  produced;  but  if  y»/re  trnoth/  fihrr^  such  as 
beech  saw-dust,  from  which  all  soluble  matters  hare  been  carefully 
washed  out,  be  rt'duced  to  a  vrry  fine  powder,  and  then  cautiously  roasted 
or  baked,  it  arquires  cbnractei*8  not  unlike  those  of  corn-flour,  and  when 
duly  mixed  with  yeast,  or  lenrcn,  it  ferments,  and  makes  an  unifonn 
spongy  bread,  much  more  palatable  than  that  usually  eaten  by  the 
peasantry  of  many  parts  of  Europe,  and  infinitely  preferable  to  thai 
which  is  mnde  in  times  of  scarcity  from  bran  and  the  husks  of  com. 

Such  is  a  short  outline  of  the  history  of  the  woont  fihiik,  consi- 
dered merfly  in  reference  to  its  rAcwiufl/ properties;  and  should  a  subject 
be  at  any  time  required  for  an  essay  on  the  power,  wisdom,  and  goodness 
of  God  in  the  works  of  the  creation,  a  more  prolific  or  apposite  one 
could  scarcely  he  selected, 

IIow  extraordinary,  tot),  do  the  ustJS,  the  applicatiotis,  and  the 
transmutations  of  t'Annos  now  appear.  We  hare  already  adverted  to  its 
omnipresence  in  organic  matter,  to  some  of  its  ordinary  forms  and  modi- 
iications,  and  to  the  properties  by  which  it  is  characterised:  but,  whence 
conies  it  in  those  qtiantitins  in  which  it  occurs — whence  is  it  derived  for 
the  supply  of  its  prodigious  accnmulations  in  the  organic  world?  It 
forms,  ns  wp  have  seen,  half  the  weight  of  dry  timber,  and  of  all  the 
varied  forms  of  woody  fibre;  and  enters,  in  about  the  same  proportion, 
into  the  composition  of  our  vegetable  food.  Consider  the  composition  of 
.xugnr  nnly,  without  entering  into  the  gigantic  calculation  that  would 
apply  to  breitd:  about  half  tlie  weight  of  sugar  is  charcoal:  now  Europe^ 
Europe  only^  consumes  about  50(»,(I00  tons  a-year,  the  prime  cost  of 
whit'b,  if  we  look  at  it  In  a  financial  point  of  view,  is  twelve  millions 
sterling;  or,  with  the  duty  added,  twenty-one  millions;  so  prolific  a 
ROnrce  is  it  of  our  revenue:  to  constitute  this  sugar,  the  vegetating  cane 
would  require  250,000  tons  (calculating  for  Europe   only,)  of  carbon, 

"  Bee  Bt-rard'a  tAtili!,  .slinwin^  the  rHativr  composition  of  fruitJi  at  different  periods 
of  UK'ir  maturitv,  iu  the  Annatea  He  Chimie  el /'hpiitfuty  torn,  xvi.,  or  Brandc'B Manvat 
qfChemUtrj/,  4tli  e<l.,  p.  8/7. 

t  The  nnaloKv  bttw-wn  wood  and  viiiegftr  (or  rather  acetic  aeldj  is  very  remark- 
&Mr;  the  tiJtimatc  composition  of  acetic  ncid  hviiig  na  follows ; — 

Carbon  ^70'|  |C»rl>on 470 

Hydrogen 6&\    ^„:,.i^„,  ,„  J*VVat«r 630 

OxygeS 471}  '^«i^»»*ntto  V 

ft  1000  ^  \WW 
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,  [XK)  tons  of  water,  or  its  elements:  for  the  Tvater  we  can  perhaps 
easily  account,  but  whence  the  carbon  ?  It  comes  either  from  the  soil, 
tliat  13,  from  various  forms  of  manure,  or  from  carbonic  acid  in  the 
atmosphere,  and  perhaps  chiefly  from  the  latter.  But  all  this  charcoal 
has  either  already  gone  the  round  of  life  in  our  own  time,  or  it  is  of  a 
more  renwte  origin:  and  there  can  he  no  doubt  that  n  great  source  of  the 
carbon  which  we  thus  swireh  for  may  he  traced  to  the  combustion  of  coal; 
so  that  the  elements  which  once  formed  the  forests  of  the  primaeval  globe, 
torn  from  their  native  soil,  and  buried  by  the  storms  and  inundations  of 
ancient  epochs,  long  lay  dormant  in  the  form  of  coal;  this,  rendered 
accessible  to  man  by  the  upheaving  force  of  subteri'ancan  fires,  becomes 
subservient  to  our  wants  and  conveniences,  to  our  knowledge  and  power; 
and  rea£suming,  in  this  stage,  its  giiseous  charat-ter,  and  receiving  wings, 
as  it  were,  which  carry  it  to  the  remotest  parts  of  the  globe,  it  pa.'ises 
through  the  medium  of  the  atmosphere  into  the  vessels  of  jilants,  and  is 
there  ohiborated  into  their  products,  and  into  sug-ar,  among  the  rest.  It 
is  apparently  to  these  accumulations  of  carbon  in  our  coal-strata,  which 
during  a  long  succession  of  ages  lay  dormant  and  inactive,  that  we  aro 
in  part,  if  not  chiefly,  indebtud  for  the  supplies  required  for  (he  present 
order  ©r  things,  and  for  the  demands  of  the  increased  population  of  the 
globe:  and  how  strenuously  does  this  f;ict  enforce  and  illustrate  the 
argument  of  design,  foresight,  and  providence  upon  which  the  natural 
theologian  insists,  aud  which  evcTy  step  in  experimental  H:iencc  sanctions 
and  supports  * ! 


•  Dr.  Trout  imJ  Dr.  Buckland  hnve 
eflcli,  in  their  liridgncater  TrcniiscKy  nd- 
TLTled  to  the  cxtraonhnnrj-  elinmrttTR  of 
tlic  cnrbuiiaccous  olcmciit,  the  former  con- 
fitU'riiig  carl'on  fhicfly  in  rvfurcnee  to  it« 
abstrftct  choniicnl  properties,  nnd  the  litt- 
tfr  to  itf>'  existence  in  cnol,  nnd  t<j  the 
efftct  of  niiiu-ral  fuel  upon  tin*  ncttinl  con- 
dition of  nionltind;  .shuwin;:  thnt  it  it(,  iu 
an  cwpot'ial  di'urco,  the  fuundatiun  of  tn- 
ercflBing  population,  riches,  nud  power; 
nnJ  of  improvrment  in  nlnioet  ever/  art 
whicli  adniitiist^rs  to  oiu*  ucccBsitics  aiid 


comforts,  But  thoy  might  CAch  have 
earriwi  their  flruimimttf  ujion  thi^  curious 
aubjert  much  further,  hy  enlarpinp  uf»oii 
the  HUgj^eationfl  m  the  text,  and  hy  point- 
injtout  thecxtraonliiutry  conditions  of  this 
olenicnt  in  its  various  9tat<'9;  its  fixiiy  and 
indefttructihilit?  bv  heat  alone,  its  tn<folu- 
hility  in  all  menstmin.  ita  inert  and  ivumivo 
eharaeti-re ;  uiid  yet,  ^ lien  combined  witli 
the  oxygen  of  tlm  ntmos]di*re,  acijuiring 
the  extreme  mobility  of  air  itself,  becom- 
ing soluble  in  water,  and  poiwnous  when 
respired,  or  when  retained  iu  the  blood. 
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MECHANICAL  PHILOSOPHY. 

The  Mftthcmaiical  Pnticiplrs  of  Mrvhauical  Philoxophtf^  aud  their  Ap' 
plication  to  the  Tkcori/  of  Univer\al  (jravitation ;  bif  Jolin  Henry 
Pratt,  M.A.,  Fellow  ofGonville  and  Caius  College^  and  of  the  Cam^ 
bridge  Philosophical  Society. 

Xhougei  vre  cannot  give  our  readers  so  complete  an  account  of  this  work 
#s  we  could  wish,  owing  to  the  restrictions  ihey  have  imposed  on  u«  of 
not  entering  into  purely  muthcuiatical  investigations,  yet  we  viin  present 
them  with  an  outline  of  its  contents  and  arrangement;  and  this  is  the 
more  necessary,  since  no  one  could  form  a  guess^  from  the  title,  either  of 
its  object,  or  of  the  admirable  manner  in  which  that  object  has  been 
attained. 

The  necessity  for  uniforniify  or  consistency  of  method  m  studying 
any  branch  of  knowledge^  must  he  in  proportion  to  t!ir  difficulty  or 
extent  of  the  Bubject;  and  there  can  be  none  more  inipemtively  requiring 
it  than  mechanical  philosophy,  in  its  vast  and  increajsing  dominion.  If 
many  of  the  elementary  results  of  this  branch  of  mixed  mathematical 
science  may  be  arrived  at  by  the  npplicntion  of  purely  geometrical 
methods^  the  investigations  of  the  minute  and  complicated  perturbations 
in  the  planetary  n»otions,  caused  by  their  mutual  action,  tan  only  be 
carried  on  by  the  application  of  the  most  refined  analysis:  now,  since 
this  is  also  applicyble  in  tlie  furnier  case,  analysis  should  be  made  use  of 
throughout,  for  the  sake  of  that  unity  especially  essential  in  a  study  the 
inevitable  ililliriilrics  of  which  are  sufficiently  numerous  without  the 
addition  of  such  as  are  superfluous;  and  those  must  be  so  considered  that 
compel  any  mental  exf^rtion  not  tending  to  the  iniaicdiate  object  in  view. 
We  think  that  so  much  will  be  conceded  by  those  who  regret  the  gradual 
banishment  of  pure  geometry,  and  the  substitution  of  analysis,  in  tlie 
higher  branches  of  nuitheinatics:  we  are  therefore  saved  the  necessity 
of  entering  here  into  ll»e  tjua'stiu  vexaia  of  tlieir  respective  merits;  and 
having  in  an  early  part  of  our  work  briefly  toiuhed  on  this  subject,  we 
will  only  remark  in  adHirion,  that  the  regrets  alluded  to  partly  arise,  ns 
we  suspect,  from  the  indolence  which  deprecates  new  labour,  partly  from 
captious  jealousy  of  inuovntion^  even  in  science,  but  most  frequently  from 
an  inadequate  notion  of  the  relation  and  limits  of  geometry  and  analysis. 

An  attnchment,  nnd  that  in  most  rospccl^  n  laudable  attachment,  to  the 
geometry  of  the  Priuapia  had,  till  of  lato  years,  led  to  the  prnclice  of 
retaining  in  our  course  of  University  reading  some  partA  of  that  immortal 
work,  rolher  for  the  beauty  and  elegance  of  its  demonstrations,  tlian  fur  the 
importance  of  tlie  tlieorenis demonstrated.  But  thii^  practico  has  been  gra- 
dually sinkini»  into  disuse,  a  result  which  we  owe  to  Professor  Woodhousc's 
Physical  Aslrnnotny,  to  M.  Poi&son's  Traife  de  Mecaniquey  which  has  been 
extensively  used  amongst  us,  and  very  largely  to  Mr.  WhewelPs  Treatises  on 
Statics  and  Dynamics^  and  Mr.  Airy's  MaiJiematical  Tracts.  But  notwilh- 
standinKthe  great  and  happy  changes  thusbrout^ht  about,  we  still  cling  to  the 
old  methods,  not  as  a  whole,  but  just  so  far  as  to  derange  our  system,  and 
give  to  it  the  ambiguous  character  of  being  neither  strictly  geometrical,  nor 
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ctly  analytical.  But  I  wish  not  to  be  misunderstood  ;  I  mean  not  to  imply 
at  geometry  should  be  discarded  and  ba nibbed  from  our  academical  course 
of  study:  far  from  it;  for  the  analyst  vill  Knd  his  analysis  of  little  benefit  if 
he  have  not  tbe  power  of  gathering  from  his  formuloe  geometrical  conceptions. 
Neither  would  I  huve  it  fur  a  mument  conceived,  that  I  would  in  the  Ica^t 
de^ee  repudiate  the  profound  veneration  wliich  is  so  justly  due  even  to  the 
letter  of  the  Frinripia:  my  own  admiration  of  the  clearnetts  and  conciseness 
of  it«  demonstrations  rather  induces  rae  to  invite  olhers  to  participate  of  the 
pleasures  they  may  enjoy  from  its  nttcniive  and  diligent  study.  But  this  I 
desire,  that  we  should  pay  more  rej^ard  to  system  than  we  hitherto  have  done ; 
if  our  course  is  to  be  geometrical,  let  us  adhere  to  geometry;  if  analytical,  to 
analvMs;  if  wo  are  to  admit  both  (the  preferable  course),  let  us  keep  our 
by&tems  well  apart,  and  not  have  our  course  of  reading  confubed,  here  analysis 
ftnd  there  geometry. — Preface^  p.  iii. 

In  accordance  with  these  views,  Mr.  Pratt  has  produced  a  complete 
of  mechanics  possessing  this  desirable  object  of  unity  of  method; 

while  ho  has  rendered  it,  mathematically  considered,  /rrcs  atque 
rohmdtkSy  he  has  superadded,  gccasionally,  observations  and  illustrations 
that  confer  additional  interest  on  his  work.  In  a  brief  Introduction, 
containing  gonenil  principles  and  definitions,  the  division  of  tlie  subject 
is  stated  thus:— 

Mechanics  is  the  science  which  treats  of  the  laws  of  rest  and 
motion  of  bodies,  whether  sidid  or  fluid.     It  is  divided  into  fnur  branches: 

1.  Statics,  which  treats  of  the  Jaws  of  the  equiithrium  of  solid 
bodies. 

2.  Dynasiics,  of  the  laws  of  motion  of  solid  bodies. 

3.  Hydrostatics,  of  tbe  laws  of  equilibrium  of  fluid  bodies;  and 

4.  Hydbodykamics,  wJiich  treats  of  the  hiws  of  motion  of  fluid 
bodies. 

These  sections  are  subdivided  into  chapters,  in  which  the  student  is 
conducted,  by  a  series  of  propositions,  from  clenicntaiy  principles  up  to  the 
investigation  of  the  most  complicated  planetary  motions,  the  demonstra- 
tions and  analyses  being  worked  out  with  equal  precision  «nd  elegance*. 

We  shall  now  proceed  to  give  a  few  passjiges,  with  renuirks  on 
em,  in  the  desultory  order  they  occur  iu  tuniing  over  t!ie  pages. 

At  the  conclusion  of  tbe  first  chapter,  we  fin<l  a  demonstration  of 
the  principles  of  cir/Mrt/  velocities^  a  principle  which  is  (bus  enounced- 
"  If  any  number  of  forces  acting  on  a  particle  be  in  equilibrium,  and  the 
point  of  application  be  moved  geometrically  through  any  enudl  space, 
then  the  sum  of  tbe  products  of  the  forces,  a!\d  tbe  spaces  described  by 
the  point  of  application,  relatively  to  the  direction  of  the  forces,  will 
vanish;  these  spaces  being  reckoned  pohitive  when  drawn  in  the  direc- 
tion in  which  the  force  acts,  and  rice  verxfi."  In  the  third  ohapler  this 
principle  is  shown  to  hold  good  of  any  system  of  forces  keeping  a  rigid 
material  system  in  equilibrium  ;  and  in  p.  41),  Lu  Grange's  mechanical, 
or  empirical,  proof  of  tbe  principle  is  explained,  to  show  that  the  whole 
doctrine  of  the  equilibrium  of  a  rigid  system  might  be  deduced,  by  start- 
ing from  this  principle,  by  an  inverse  mode  of  proceeding. 

*  Mr.  Pratt  adheres  to  tbe  old  difTercatinl  and  intop^l  notatloa,  cVv\<i&^')  %ft\vb^^%^ 
on  ocoouut  of  the  merita  of  Fourier's  uutalion  for  deCmiXe  uiU^talA, 
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The  propoaition  that  two  ccju:il  and  opposite  piimllel  forces  do  not 
admit  of  a  rcsult.'uit,  which  is  usually  proved  geometrically,  as  an  extreme 
case  of  the  paraUelogram  of  forces,  is  here  analytically  demonstnite<l,  th« 
Talue  of  the  resultant  hecoraing  =  o,  and  the  distance  j-  of  its  point  of 
application  from  that  of  either  force  ^  co.  The  scries  of  propositions 
which  follow  on  the  properties  of  ro?r;>/w,  as  such  a  system  of  forces  is 
called,  places  the  advantages  of  the  analytical  treatment  of  the  subject  in 
a  striking  point  of  view. 

Chapter  V.  is  devoted  to  "Machines  and  Friction;**  it  opens  with 
this  definition,  "A  macliine  is  an  instrument,  or  a  system  of  solid  Iwdios, 
for  the  purpose  of  transmitting  force  from  one  part  to  another  of  the  sys- 
tem." The  simple  mechanical  powerrs  are,  properly,  brought  under  this 
definition,  and  termed  machines.  This  would  hare  been  a  proper  oppor- 
tunity for  entering  somewhat  at  large  into  the  mechanical  philosophy 
of  the  simple  machines,  and  of  explaining  that  they  only  enable  us  to 
apply  a  given  force  more  advantageously;  it  sounds  very  paradoxical 
to  a  beginner  to  he  told  that  no  force  is  produced  by  (he  lever  which 
enables  him  to  move  a  weight  he  could  not  stir  by  bis  unaided  strength. 
The  rxplanation  lies  in  a  correct  discrimination  hetween^/brtr  in  its  ma-  fl 
thematical  sense,  and  po/rcr  in  the  common  acceptation  of  the  words;  ^ 
and  in  suoli  a  work,  even  a  refined  and  ample  disquisition  on  the  subject 
would  not  have  been  misplaced. 

In  the  account  of  the  balance,  we  meet  -with  the  following: — 


I 


There  is  n  remarkable  balance,  called,  after  its  inventor,  Roberval's 
Balance:  a  representation  of  it  h  given  in  fig.  Zft.  DC  Is  a  frame  of  which 
the  oppoMte  sides  are  equal,  and  the  extremities  are  connected  by  pins  At  Z), 
Ct  /y,  C't  so  as  to  allow  of  ft-ec  motion:  this  frame  is  supported  by  a  stand.; 
KE!a,  being  connecfed  lo  it  by  pins  at  E  and  A"  so  as  to  allow  of  free  motion 
about  those  iioiiits:  EE'  must  be  parallel  to  />Cnnd  D'C,  but  notncressari 
equidistant  from  them  :  arms  arc  fixed  at  right  nn^lcs  to  (he  sides  DO*,  C 
to  support  wei}j;ht8  Q  and  P.  The  peculinrilj  of  this  machine  is,  that  if  P 
and  Q  balance  in  any  given  position  on  the  horironlal  arms,  the  equilibrium 
Mill  remain  undisturbed  if  we  shift  Por  Q,  or  both  of  them,  along  their  arms 
in  cither  direction:  also  if  we  putih  one  arm  down,  and  consequently  raUe  the 
other,  the  whole  will  remain  at  rest  in  the  position  in  tthich  it  is  left.  We 
shall  prove  these  facta,  and  explain  the  paradoxical  character  of  the 
machine  in  the  Chapter  of  Problems.  We  may,  however,  easily  prove  by  the 
Principle  of  Virtual  Velocities  the  facts  mentioned  above,  though  the  paradox 
will  not  be  removed. 

If  we  lower  the  arm  on  which  P  acts  through  a  space  r,  then  D'  sinks^ 
through  a  space  t,  and  />,  and    therefore  the  arm  on  which  Q  acts,    rise*fl 

through  a  space  — ,  which  is  independent  of  the  distances  of  P  nnd  Q  along 
a 

their  arms:  a  and  a'  are  the  lengths  DE  and  Eiy» 

ax 

Then  P,x-  Q.  — =  0  by  Virtual  Velocities, 

P     a' 
or-  =-, 
Q      a 
/br  aJI positions  of  the  frame  and  of  the  weVgUl 
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It  will  be  seen,  upon  refcmni^  to  the 
Chapter  of  Problems,  that  nlthoti^li  the 
etpnlibrium  remains  iindiMurbeil  whon 
P  nnd  Q  have  different  pf>sitiou5,  yet 
Uie  strains  nt  tUe  joints  D,  D\  C,  C\ 
li,  li',  and  the  point  of  application  {B  in 
fifpirc)  of  the  downward  pressure,  undergo 
cliangcs. 

It  is  on  the  principle  of  this  mnchinc 
that  the  balances  used  of  late  yeirs  in 
shops   are   conalructed  ;    Iht;   scales   rest 

each  by  one  point  upon  the  extremities  of  a  lever  below  them,  hnd  tho  only 
motion  they  are  capable  of  U  itl  a  rerCical  direction. 

3Ir.  Pratt  hiw  s|mrt'd  but  littlu  space  to  the  subject  of  friction;  but 
thi^  perhaps,  u  consistent  with  the  purport  of  his  ^vork:  he  gives  three 
of  Coulomb's  laws,  but  rnthout  comment.  And  refers  to  the  original  essay. 
If  p  l>c  the  normal  pressure  of  a  body  on  a  surface,  then  the  friction  is 
=:  /i  p,  where  /i  is  a  constant  quantity  for  tiie  same  materials,  and  ia 
called  the  co-efficifnt  of  friction.     By  experiment,  it  is  found  (hat 

/i  =  ^  surfaces  being  wood,  the  grain  in  the  same  direction, 
=:  ^  ditto  ditto  in  the  opposite  ditto, 

:=  j  metallic  surBices, 
=r  J.  one  surface  wood,  and  the  other  metal, 
Tvhen  the  Burfacos  nre  of  finite  extent,  and  they  are  in  the  state  bordering 
on  motion. 

Our  renders  may  perhaps  be  aware  that  Mr.  Rennie  institulcd  some 
experiments  by  which  be  detennined  (he  co-efficient  of  friction  for  a 
Tnriety  of  different  materiids,  as  well  as  the  hmitiH^  ntig/r  of  resistance, 
or  the  greatest  angle  which  the  direction  of  the  mutual  pressure  of  two 
surfaces  in  contact  may  make  with  their  common  normal,  before  one 
begins  (o  slide  on  the  other. 

It  is  not  commonly  explained  in  works  on  practicnl  mcchanica^  that 
friction  is  only  a  result  of  the  irapenotrabiiity  of  mutter.  Since  it  19  im- 
possible to  reduce  two  surfaces  to  perfect  phmes,  owing  to  the  texture  of 
the  material  of  whi<h  thvy  are  formed,  every  surface,  however  smooth  it 
may  apjiear,  is  covered  with  innumerable  elevations  or  depressions,  whieh, 
when  the  surfaces  are  in  contact,  become  mutually  engaged  in  each  other^ 
and  re6i«t  lateral  motion,  till  the  force  applied  in  a  direction  parallel  to 
the  general  one  of  the  surfaces  is  sufficiently  great,  either  to  grind  away 
the  inequalities,  or,  when  decoJiiposed  into  two,  of  affijr<ling  one  which 
is  adequate  to  overcome  (ho  force  of  pressure  or  gravity,  and  to  raise 
the  upper  surface  free  of  the  inequalities  which  opposed  that  lateral 
motion.  It  is  probable  timt  the  heat  produced  by  friction  may  be  that 
disengaged  by  the  rugose  particles  on  being  violenllj  condensed,  before 
they  nre  absolutely  displaced,  or  gn)und  away.  The  effect  of  grease,  or 
even  of  a  fluid,  in  diminishing  friction,  is  produced  by  the  substance 
filling  up  in  some  degree  the  depressions  in  cither  surface,  and  thus  pre- 
venting them  from  coming  into  direct  contact:  the  inequalities  on  the 
grease,  of  course,  yield  readily  to  lateral  force. 

It  maf  be  cnsiljr  conceived  that  the  degree  rX,  sm^iQ^vnfc^i  V^  V\iv?Vi. 
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a  surface  of  any  material  can  be  brought,  as  well  ns  the  nature  and 
degree  of  those  ultimate  inequalities  that  elude  our  genses,  depend  on 
the  difference  of  the  material,  and  hence  the  difference  in  their  co-efficients 
of  friction.  It  must  also  bo  recollected,  that  when  two  surfaces  are 
working  t(»gether  in  contact,  the  friction  detaclies  particles  from  one,  or 
both,  which  by  their  action  on  the  aurface8  modify  them  still  further;  if 
the  two  surfaces  are  of  the  same  material^  these  detached  particles  act 
equally  on  tlicm,  and,  unless  they  can  be  removed,  tend  to  increase  the 
friction;  if  one  of  the  surfiices  is  softer  than  the  otiier,  the  particles  arc 
pressed  into  that  one,  by  the  pressure  of  the  other,  and  produce  a  rougher 
surface  than  would  otherwise  exist,  which  rougher  surface  rapidly  acts 
on  the  harder  material.  This  is  the  explanation  of  tlic  apparent  paradox, 
that  when  hiird  steel  works  in  brass  tlie  steel  wears  faster  than  the 
softer  metal. 

In  the  sixth  chapter,  Mr.  Pratt  treats  of  roofs,  arches,  and  bridges, 
and  investigates  the  mathematical  expressions  of  tension,  &c.  in  timber 
and  iron  frame- work,  and  the  conditions  of  equilibrium  and  pressure  in 
stone  arches;  and  then  explains  the  structure  of  the  roofs,  towers,  and 
domes  of  a  few  celebrated  buildings.  There  is  also  a  series  of  pro-  M 
positions  on  suspension-bridges,  the  results  being  tabulated,  and  the  V 
apjtlieation  illustrated  by  examples.  The  whole  chapter  is  extremely 
interesting,  in  showing  how  practical  rules  are  immediately  deduced  from 
mathematical  theorems;  but  it  is  too  brief  and  too  general  for  the  merely 
practieal  man,  who,  of  course,  wou!d  neither  have  /ecourse  to  such  a 
work,  nor  could  expect  to  find  in  it  the  kind  of  full  information  he 
requires.  ^ 

The  following  chapter  is  supplemental  to  the  two  preceding  it,  andf 
contains  a  collection  of  statical  problems;  among  them  is  the  deter- 
mination of  the  conditions  of  equilibrium  in  Koherval's  balance,  which 
we  before  alluded  to.  In  chap,  viii.,  on  attractions,  we  come  to  the  pre- 
liminary portions  of  physical  astronomy  that  fall  within  the  first  division 
of  the  work;  these  consist  of  the  investigations  of  the  attractions  of 
spherical  and  spheroidal  bodies,  &c.  Wc  niny  here,  once  for  alt,  observe  ^ 
that  Mr.  Pratt's  aiTangemcnt  and  mode  of  treating  that  most  interesting  V 
of  all  subjects,  the  laws  of  planetary  motions,  appears  to  us  to  be  exem- 
plary, and  superior  to  that  adopted  by  Mrs.  fciomerville  in  her  Mechanism 
qf'  ike  IJeaveris.  This  comparison  is  unavoidable  in  speaking  of  any 
work  on  the  subject,  since  they  nmst  all  be  more  or  less  based  on 
La  Piace'ji,  and  therefore  mutually  rtcall  the  remembrance  of  each  other. 
Tlie  superiority  wc  allude  to  consists  in  a  more  connected  arrangement 
of  the  pEopositions,  each  being  dependent  on,  and  immediately  dedueibic 
from,  those  that  precede  it.  The  investigations  and  demonstrations  are 
given  with  more  precision  and  elegance,  and  the  student's  attention  is 
not  diverted,  nor  the  chain  of  mathematical  reasoning  broken,  by  disqui- 
sitions more  immediately  relating  to  pnictical  astronomy,  or  to  the  simple 
phenomena  of  the  heavens.  Mrs.  Somerville  aimed  at  making  her  sub- 
ject more  popular^  and  at  enticing  others  to  a  participation  of  the  refined 
pleasures  afforded  by  those  profound  studies  in  which  she  is  so  distin- 
guished: she  therefore  sacrificed  to  this  laudable  object  some  of  that 
method  and  more  scientific  mode  of  trea^g  vl,  iVaX.  \v«  ovox  V^v*^  ?Lud 
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:Dowleuge  would  otherwise  hare  led  her  to  prefer;  we  fear,  however, 
that  she  has  failed,  and  that  her  work  U  but  Uule  ready  great  as  arc  its 
merits.  Mr.  Pratt,  on  the  other  hand, — with  a  conviction  in  which  we 
fully  participate,  that  no  branch  of  mathematics  requires  any  extraneous 
allurements  for  those  who  have  energy  and  industry  to  qualify  tliemselYcs 
to  share  in  its  pleasures,  while  nothing  will  erer  induce  those  who  have 
not,  to  make  the  exertion, — has  addressed  his  work  only  (o  the  elect*,  by 
ivhom  it  will  be  fully  appreciated.  The  division  on  Dynamics  opens  with 
introductory  observations  on  motion,  velocity,  &c.;  and  we  here  catch  a 
glim|)se  of  the  school  in  which  the  author  learnt  practical  mechanics. 
The  passage  is  a  favourable  specimen  of  his  powers  of  familiar  expla- 
nation:— 

We  have  a  popular  illustration  of  the  effects  of  forces  which  act  for  a 
finite  time,  and  for  an  indefinitely  short  time,  in  the  game  of  cricket.  The 
bowler  rotates  his  arm  in  order  to  give  the  ball  velocity, — he  opens  his  hand 
and  the  ball  Hies  from  him  with  the  velocity  acquired,  and  (supposing  ho 
deliver  the  ha\i  fail  pitch) ^  after  moving  in  a  curve  slightly  deflected  down- 
wards by  the  Earth's  attraction,  is  received  upon  the  bat.  Now  this  velocity 
was  generated  by  the  muscular  ofiurt  uf  thebuwler*s  arm  acting  on  tbo  ball 
during  the  finite  time  that  ho  retained  it  in  his  grusp.  While  this  is  going 
on,  the  batter  swings  his  bat  that  it  may  acquire  a  great  velocity;  and  the  ball 
and  bat  come  in  collision:  and  what  is  the  consequence?  the  ball  fiies  back; 
not  only  is  its  original  motion  destroyed,  but  new  motion  is  given  to  it.  as  if 
instantaneously,  in  an  opposite  direction. 

AVe  explain  the  phenomenon  of  this  sudden  recoil  in  the  following 
manner.  When  the  ball  and  bat  come  in  contact,  their  particles  arc  moving  in 
opposite  directions,  and  tend  tu  pvnotrateeach  other:  but  the  molecular  forces 
by  which  the  particles  of  ea<'h  of  the  bodies  are  bound  to;;elber  are  too 
powerful  to  allow  of  this  separation  ;  nevertheless,  the  relative  i>ositions  of 
the  particles  are  slightly  changed  by  the  yielding  of  (he  bodies,  and,  in  conse- 
quence of  their  unnatural  rcfitraiut,  a  mutual  resultant  prci^sure  is  exerted  by 
the  bat  on  the  ball  and  by  the  ball  on  the  bat,  till  tlieir  relative  motion  is 
destroyed:  but  the  particles  of  Ihe  two  bodies  are  btill  under  restraint  when 
the  motion  is  destroyed,  and  the  mutual  pressure  of  the  bodies  now  Bct«  to 
effect  their  separation,  and  new  velocity  is  jjcneraled  :  this  process,  which  we 
conceive  represents  the  actual  process  in  nature,  goes  on  with  inconceivable 
rapidity,  in  consequence  of  the  great  intensity  of  the  molecular  forces  which 
bind  the  particles  of  each  body  together.  If  the  bat  split  or  the  ball  burst, 
then  the  molecular  forces  which  held  together  those  particles  which  separate 
were  not  powerful  enou|;h  to  resist  the  separation.  It  is  evident  that  wo  are 
concerned  not  with  the  changes  nhich  take  place  during  the  collision,  but 
the  whole  change  produced. 

The  laws  of  motion  being  analyzed  in  the  first,  the  reader^is  con- 
ducted in  the  following  chapters,  (o  vi.  inclusive,  through  the  investigatious 
of  the  planetary  motions  and  perturbations;  and  in  chapter  vii.  wo 
descend  again  from  the  heavens  to  the  more  abstract  d\'namical  inves- 
tigations of  the  motifjn  of  a  particle  in  curves  and  on  suifuccs,  and  of  the 
properties  of  the  pendulum,  &'c.,  which  furnish  new  data  and  new  starting- 


*  Our  rv»li?rs  muAt  not  be  misled  u  to 
the  tutun*  uf  Mr.  Tratt's  work:  Ite  did 
ilOt  pTDfcBB  tu  writu  one  tliHt  hlirpulil  bt* 
snathcmAticnlly  clcmentair^  in  the  popular 


Acnse  of  that  term,  but  one  which  sliould 
be  compk'te.  No  rnc  can  proceed  ten 
lines  in  the  (tcru<al  of  it  wUq  \«  t^^V  \V\u« 
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poinU  to  enable  tho  writer  to  complete  tlie  planetary  tbcorics;  but  fromj 
all  this,  which  constitutes  tlie  greater  part  of  the  work,  nc  c;m  find  uqh 
pa«aage  which  will  adiuit  of  being  isolated  and  laid  before  our  read^ra^, 
except  the  following,  which  wilt  excite  suq)n»e  in  those  who  do  no|| 
immediately  »ec  the  connexion,  ut  being  met  with  in  such  a  work: — 

The  degradation  of  rocks  and  the  eonBcqucnt  action  of  colli&ion  which  is 
incessantly  taking  place  in  large  portionK  of  matter  on  the  surface  of  the 
eartli,  the  unceasing  action  of  waves  on  the  Bea-short*  and  the  coUiiiioa  of  the 
waters  of  the  ocean  upon  the  solid  nucleus  of  tho  earth,  and  other  like  cautes, 
are  continually  causing  a  loss  of  vis  viva  in  the  earth':^  ma»s,  and  if  allovc<i 
to  act  without  any  cumponvalinu:  phonouteua  would  in  the  course  of  timff 
produce  a  .sensible  cflect  in  the  length  of  the  day ;  but  on  the  other  hand  the 
explosions  of  volcanoes  arc  compensating  causes.  Also  the  downwanl  motion 
of  rivers,  the  descent  of  vapour  and  cloud  in  the  fijrm  of  ru'm,  the  doscenl 
boulders  and  avalanches,  and  various  other  causes,  all  tend  to  remove  Urg« 
portions  of  matter  nearer  to  the  earth's  eentre,  and  would  in  the  course  ol 
time  produce  a  sensible  incrcaiic  in  the  length  of  the  day.  since  wc  have  sec 
that' the  vis  viva  of  the  earth  is  conntant.  if  we  neglect  the  attraction  of  tho 
SUM,  moon,  and  planets,  and  consider  only  the  action  of  finite  forces.  But  the 
ascent  of  vapour  by  evaporation,  and  the  cifcct  of  earthquakes  and  volcanoes 
in  removing  masses  of  matter  to  a  greater  distance'  from  the  centre,  have  an 
opposite  effect.  On  the  whole,  all  these  causes  balance  each  other,  since 
observations  have  shown  that  tho  length  of  tho  day  has  been  invariable  fo^ 
many  ages. 

The  section  on  Dynamics  concludes,  as  did  the  former,  with  a  col 
lection  of  problems*. 

In  the  division  on  Hydrostatics  the' figure  of  the  earth  is  "treated  a9 
a  body  of  revolution  consolidated  from  n  fluid  state,  and  then  the  subject 
of  tides  is  discussed  partly  in  this  section,  as  far  as  the  equilibrium  of 
the  ocean  is  concerned,  and  partly  in  the  following  one;  but  both  tho  h 
sections  ore   dismissed  in   a   summary  manner,  the  principal    subjectsH 
to  which    they  apply  being  foreign    to    the  purport  of  the  work.     In 
the  "  conclusion,"  Mr.  Pratt  has  summf?d  up  the  general  arguments  iq 
proof  of  the  theory  of  universal   giavitntioii.     The  following  passag%fl 
puts  a  fact  in  a  striking  point  of  view,  and  illustrates  the  nicety  t<?^ 
which  direct  observations  on  planetary  motions  have  long  attained,  ami 
the  stupendous  powers  of  that  language  which  can  assign  values  aud^ 
detect  tlic  laws  of  such  comparatively  minute  deviations.  ^M 

Now  tho  calculations  of  the  position  of  the  planets  made  upon   this 
hypothesis  of  their  ^aviiating  towards  the  sun  with  a  force  directly  as  their 
mass,  aivi  inversely  as  the" square  of  Ihcir  distance  from  the  sun,  are  found  to 
agree  very  well  with  tho  observed  positions,  if  the  calculations  extend  ovi 
only  a  few  years.   After  the  lapse,  however,  of  a  considerable  interval  of  tim< 
as  a  century,  minute  errors  are  detected  in  the  calculations,  and   tliey  ai 
then  found  not  to  agree  exactly  with  tho  obscr\'cd  positions*  of  the  planerj 
But  this  disagreement  is  in  fact  precisely  what  we  should  have  anticipated, 
since,  if  tlie  principle  of  gravitation  be  universal,  the  planets  would  attract 
each  other,  and  consequently  disturb  the  elliptic  motion  and  the  eqttabi 
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desrription  of  area*;  likewise  the  deviotion  of  the  figures  of  tho  planets  fVom 
perfect  sphericity,  and  Ihcir  heterogeneous  structure,  pve  rise  to  additiunal 
errors.  An  idcaof  the  extreme  binallne^s  of  iho  perturbations  may  be  Icurnctl 
from  the  fact,  that  if  wc  tmce  on  paper  an  ellipse  ten  feet  in  diameter  to 
represent  the  urbil  in  which  the  earth  it>  moving  al  any  instant  about  the 
sun.  and  if  we  trace  by  its  side  the  path  actually  dei^crittcd  in  its  revolution 
round  the  6un,  the  difference  between  the  original  ellipse  and  the  cur^'e 
actually  described  is  so  excessively  luinuto,  that  the  nicest  examination  with 
micru&copes,  continued  alont;  the  outlines  of  the  two  curves,  would  hardly 
detect  any  perceptible  interval  between  them  :  Herschel's  Astronotny, 

We  must  here  conclude  our  notice  of  this  work,  much  regretting 
thai  we  cannot  enable  our  readers  to  participate  in  the  pleasure  and 
gratification  the  study  is  calculated  to  impart.  It  cannot  be  expected 
that  anything  very  new  can  be  brouglit  to  light  on  a  subject  that  has 
occupied,  and  is  occupying,  tlie  attention  of  every  mathematician  capable 
of  grasping  it;  nor  does  Mr.  Pratt  lay  claim  to  any  other  merit  than  that 
of  bringing  before  the  student  a  complete  and  uniform  body  of  invca- 
tigations  on  the  most  exalted  subject  in  physical  science,  and  of  divesting 
it  of  all  unnecessary  difficulties.  What  he  intended,  he  has,  in  our 
opinion,  most  successfully  performed;  luid  the  book  and  its  publication 
is  equally  creditable  to  the  author  luidto  the  state  of  mathematical 
science  of  the  country.  Next  in  value  to  the  enviable  power  of  originating 
those  discoveries  wliich  have  made  Newton,  Le  Gendre,  T.a  Place,  and 
many  others  immortal,  is  that  of  being  able  to  follow  their  reasonings  In 
their  all-powerful  language,  and  the  taste  to  appreciate  and  admire  them. 


A  POPULAK  COURSE  OF  ASTRONOMY. 
No.  IX. 

The  Su>EREi.L  YEAn. — ^Tiib  AjfOMALisric  Year. — ^The  Tropical  Year. 

It  ts  a  source  of  great  perplexity  in  astronomy,  that  none  of  those 
svstcms  of  lines  which  are  imagined  to  be  described  in  space,  and  none 
of  those  points  to  which  are  referred  our  adineaiiurements  of  the  positions 
of  bodies  upon  the  celestial  sphere,  are  in  reality //j.*rrf. 

To  begin  with  the  earth's  orbit;  it  is  found  that  by  reason  of  the 
disturbing  attraction  of  the  other  planets  composing  our  system,  the  earth 
does  not,  year  after  year,  describe  the  same  path  iu  space.  If  observations 
be  mado  determining  the  position  of  the  line  of  the  apsides,  or  »he  line 
joining  the  aphelion  and  perihelion,  of  the  orbit  in  which  it  is  moving 
in  one  year,  these  observations  being  repeated  the  next,  will  show  that 
it  is  then  moving  in  an  orbit,  the  line  of  whose  aphides*  differs  in 
direction  from  the  former  by  an  angle  of  ll'O'  eastward.  The  lon- 
gitude of  the  perihelion  was,  on  the  Ist  of  January  1801,  W:*^'SO'  b", 
and  during  the  tliirty-four  intervening  years,  it  has  iucreascd  thirty-four 
times  lis",  so  that  now  it  is  99''  36'  46  ST.     The  time  after  which  the 

^Tbc  perihelion  and  ftpht-lion  of  a  plaucVa  Oi^vX  ftW:  aj\\»A  v\*  tty*^^**- 
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eartH  returns  into  the  same  position  in  fipuce  with  respect  to  the  sun,  or 
after  which  the  sun  appears  to  return  to  the  same  point  in  the 
heavens,  iy  called  the  Sidereal  Ynxn:  its  length  isSfiS-^S''  W  9*6".  The 
time  intervening  hetwoen  two  suoccsaive  passages  of  the  earth  through 
an  aphelion,  or  perihelion,  of  its  orhit,  iacalled  an  Anomalistic  Yeab  j  it 
is  greater  than  the  time  it  wouU  recjuire  to  bring  the  sun  apparently  to 
the  same  point  of  the  heavens  by  the  time  of  describing  ll'B";  the 
length  of  the  anomalistic  year  is  therefore  3(35**  6''  13'  jS-S". 


Were  the  position  of  the  earth's  axis  always   parallel  to  itself,  the 
position  of  the  plane  a  n  n,  would  always  be  the  same;  and  thus  the 
>8itions  of  the  points  ^   and  VJ,  and  also  <V  and   ^,  dependent  upon 
""this  plane,  would  always  be  fixed;  so  that  the  longitude  of  any  fixed 
point  in  the  heavens,  as  for  instance  a  star,  which  longitude  is  the  dis-  ■ 
tance  measured  upon  the  ecliptic  of  that  point  from  op,  would  always  be  ^ 
the  same.     But  the  earth's  axis  is  not  always  parallel  to  itself;   it  varies 
continually  ttii  inclination,  according  to  a  law  dependent  upon  the  rota-  m 
tory  motion  of  the  earth  about  its  axis,  and  the  attraction  of  the  sun  upon  | 
the  spheroidical  excess  about  its  equator.     This  variation  in  the  paral- 
lelism  of  the  earth's  axis,  brings  with  it  a  change  in  the  position  of  the 
line  A  B  in  the  figure,  and   of  the  plane  a  u   N,  and  ultimately  of  the 
position  of  ^,  which  point  is  thus   made  to  move  501"  every  year  h 
backwards,  or  in  a  direction  opposite  to  that  of  the  earth's  motion.     This  fl 
annual  regression  of  the  equinoctial  point  <Y>,  and  therefore  of  the  opposite 
point  VJ\  is  called  the  Pjiecessio.n  of  the  EauixoxEs. 

It  is  manifest  that  the  longitude  of  a  star  increases  every  yciar  by^ 
the  amount  of  this  precession,  not  by  reason  of  any  motion  of  the  star,  V 
but  by  reason  of  a  falling  backwards  of  the  point  from  which  it  ia 
measured.  Moreover,  that  for  the  same  reason  the  earth  does  not  return 
to  its  equinoxes  after  the  same  period  which  it  takes  to  come  back  to  the 
same  point  in  space,  but  in  a  period  less  than  this  by  the  time  of  describ- 
ing 50*1'^  of  longitude.  The  time  of  returning  from  equinox  to  equinox, 
or  from  tropic  to  tropic,  ia  called  the  TitopiCAL  Yeahj  its  length  i» 
^0^'' a*' 48"  49T' 
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the   sun,  the  moon  has   an    apparent  motion  from   -wpst  to   east 

;st  the  fixo'l  stars.     In  tracing  Iier  path,  however,  we   encounter 

of  those  Hiffiruliics  whitli  beset   the  investigation  of  the  ecliptic, 

or  sun's  path  in  the  heavens.     The  stars  are,  many  of  them,  YisiUe  by 

oonhght ;    and  as  these    are    fixed    in  the  heavcnn,   and  their   places 

own,  we  can  tell  accurately  the  position  of  the  moon  at  any  time,  by 
measuring  her  angular  distance  from  any  two  of  these.  Setting  off 
these  distances  on  the  celestial  globe,  her  exact  place  on  it  will  be 
known,  and  thin  being  done  from  day  to  day,  her  path  wilt  be  truced  J 
out.  Her  motion  is  so  exceedingly  rapid  amongst  the  star§,  that  she  " 
may  almost  be  seen  to  move  among  them  ;  describing  somewhat  more 
than  half  a  degree  every  hour.  She  thus  makes  a  complete  circuit  of 
the  heavens  in  a  mean  or  average  period  of  27''  7''  43*  11 '5*,  called 
a  periodical  lunar  month.  During  four  or  five  days  of  each  such 
period  she  is  invisible  ;  and  she  always  becomes  tliuit  invisittle  when 
her  position  in  the  heavens  is  within  an  juigular  distance  of  al>out  3U'' 
on  either  side  of  the  sun  ;  she  first  ap]>oars  under  the  fonn  of  a  slender 
crescent,  or  semicircle  of  light,  about  30"^  above  the  western  horizon  at 
sunset ;  her  angular  points,  or  horns,  are  then  turned  towards  the  left  of 
the  spectator,  her  motion  being  eastward,  at  the  rate  of  about  13°  through 
the  heavens  in  twenty-four  hours.  The  sunset  of  the  next  evening 
finds  her  somewhere  about  12'  further  from  the  sun,  who  has  moved  in 
that  period  about  1°  in  the  same  direction;  thus  her  elevation  above  the 
western  horizon  at  sunset  is  now  about  42^;  her  crescent  will  be  found, 
from  a  mere  line  of  light,  now  to  present  the  appearance  of  a  lune,  aa  it  ia 
termed,  of  considerable  breadth,  and  in  four  or  live  days  more,  whea 
she  has  attained  a  distance  of  90°  from  the  sun,  and  passes  the  meridian 
at  sunset,  the  space  between  her  horna  will  be  filled  up  with  light,  and 
her  disc  will  have  become  a  complete  luminous  semicircular  area.  She 
is  then  said  to  have  completed  her  first  quarter.  As  she  still  advances 
towards  the  east,  this  semicircle  will  swell  into  a  figure  whose  edge  ia 
still  a  semicircle,  but  whose  base  is  now  im  elliptic  lune  ;  she  is  now  said 
to  be  gibbous,  Jind  in  her  second  quarter ;  this  quarter  she  terminates, 
when  her  distance  from  the  sun  has  increased  to  180^,  and  when  she  risca 
about  sunset.  Her  disc  is  now  a  complete  circle,  and  she  is  said  to  be  j 
at  her  full.  Still  continuing  her  journey  eastward,  her  full  orb  begins  I 
to  contract  on  that  side,  or  limb,  as  it  is  termed,  ft-om  which  she  is 
moving,  until  her  distance  from  the  sun  is  270*^,  and  she  completes  her 
third  quarter,  when  she  is  again  a  semicircle,  or  half  moon  ;  and  in  her 
fodrth,  or  last  quarter,  she  ^-anes   until,  a.s  belore,  she   becomes   only  a 

read  of  light,  and  finally  disappears  when  she  has    a  second  time 

proached  the  sun  to  within  the  distance  of  about  30°.  When  she  ia 
in  the  middle  of  that  portion,  tJO\  of  her  orbit  in  describing  which  she 
is  invisible,  she  has  the  same  Umgitude  as  the  sun;  and  the  instant 
when  ibia  occurs,  is  called  the  time  of  new  moou.  These  different 
appearances  of  the  moon  arc  called  her  Phases. 

Although  certain  portions  of  her  disc  arc  thus,  to  the  naked  eye, 
always,  except  at  the  full,  obscured,  yet  may  the  whole  disc  at  vva^  \va\«i 
he  distin/ruisheti  by  the   aid  of   a   telescope, — iatV  '\u\G«iiV^  ^i^^.   ^^-'^ 

Vol.  hi.  K  "^^ 
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not  so  dark  as  tlic  surrounding  sky*;  this  o1»scured  disc  of  the  moo: 
is  most   easily  seen  towards   the   time  of  new  moon,    ai»d  especial! 
about  tlio  third  duy  from  it.     As  wen  through  a  telescope^  tliat  edge 
the  moon  by  whioli  it  is  wnxing  or  waning  prosents  always  an  exceeding! 
Xaggvd  appearance,  and  occasionally  bright  spots  may  l>c  distinguished  at . 
»hort  distance  from  it,  in  the  otherwise  obscured  part  of  the  disc.     The  a 
pearancc  of  the  disc  itself,  under  the  telescope,  is  exceedingly  Turicd  ;  it 
COTered  with  irregular  markings,  of  which  the  light  is  dimmer  than  thai 
of  the  rest,  and  which  have  the  appearance  of  stains.     Of  ibcse,  some 
are  manifestly  the  shadows  of  mountains;  in  other  places  may  he  trace 
the  appearance  of  cavities,  commonly  of  circular  forms,  on  the  sides 
which  lying  towards  the  sun  are  dark  shadows;  by  measuring  the  widths 
of    which,   the    depths    of    these    cavities    may   be    estimated.      The  ^ 
lame  method  of  measuring  the  width  of  the  shadow  serves  to  ascertaiiL^| 
the   heights   of   the   lunar   mountains;  these  are,  some  of  them,  about  ^^ 
1 J  miles  in  height,  and  the  depth  of  the  deepest  cavities  may  be  about 
the  same. 

If  the  path  of  tlie  moon  be  accurately  observed  and  traced  during 
any  one  revolution  on  the  celestial  sphere,  it  will  be  observed — First, 
that  the  line  along  which  she  moves  through  the  heavens  and  among 
the  stars  is  not  very  fur  removed  from  the  path  of  the  sun,  hut  that  it 
does  not  accurately  coincide  with  it;  being  in  point  of  fact,  iucliued  to 
the  ecliptic  at  an  angle  of  5°  8'  48*. 

t:^ondly,  that  she  does  not  return,  ai'ter  each  revolution,  exactly  to 
the  same  point  of  the  heavens  from  which  she  set  out,  so  that  no  two 
iUcceasive  revolutions  are  made   through  exactly  the  same  path  in  the 
sky.     She  docs  not,  in  fact,  describe  a  great  circle  of  the  celestial  sphere,  ^L 
but  a  continuous  spirul,  which,  at  every  intersection,  is  inclined  at  tlie^f 

same  angle  of  5°  Q^  48*  to  ^^ 
the  ecliptic.  The  points  of  this 
spiral  orbit  where  she  intersects 
the  ecliptic  are  called  her  nodes; 
and  wlien  she  thus  passes  froQi 
the  southern  to  the  northern 
side  of  the  ecliptic,  she  is  said 
to  be  in  her  ascending  node ; 
when  from  the  northern  to  the 
southern,  in  the  descending 
node.  Were  her  apparent  orbit 
a  great  circle  of  the  bphere, 
these  nodes  would  be  exactly 
180^  from  one  another,  hut  by 
reason  of  the  spiral  form  of 
her  orbit,  whence  results  a 
continual  deflection  of  her  path  from  the  plane  of  the  great  circle  on 
which  she  6rst  set  out,  she  is  brought  to  cut  the  eclii)tic  before  she  haa 
completed  her  circuit  of  leo"*;  and  setting  out  again  from  this  node, 
she  again  comes  to  the  ecliptic  before  she  has  travelled  180^.  Thus, 
then,  leaving  her  ascending  node,  or  ascending  north  of  Uie  ecliptic, 

•  J'if-  reason  of  the  Jjght  reflected  upon  it  Itom  ih«  catCfa ,  uA  t&V^^i  \Vt  ^iSMSMiiiafc, 
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(6  h(»r  gTPfttcflt  difltiuioe  from  it  then  passinfr  beneath  tlie  ecliptic 
and  to  her  greutcst  doj)th  Iwneafii  it,  and  ascending  again,  she  finally 
crosses  the  ecliptic  at  an  ascending  node,  a  second  time,  before  she  has 
compU'ted  Ii(iO^;  or  tlie  a*<eendinf^  nodi^  has,  during  this  revolution,  fallen 
buck,  ns  it  is  lenned,  upon  the  ecliptic.  Now  this  occurs  nt  every 
revolution;  there  is,  therefore,  a  continual  regression  of  the  moon's 
nodes  upon  the  ecliptic — precisely  analogous  to  that  of  the  equinoctial 
points  in  the  sun's  jvath,  called  the  precession  of  the  c<juinoxe«. 
Although  these  phenomena  have  thus  a  resemblance,  yet  do  they  arise 
out  of  very  different  cause*",  and  the  amount  of  the  regression  of  the 
xnoon's  nodes  is  very  different  from  that  of  the  ecjuinoclial  points.  The 
annual  amount  of  the  regression  of  the  equinoxes  on  the  ecliptic  15 
50*1",  one  degree  in  71'85(53  years,  or  a  complete  circuit  of  the  ecliptic 
5n  Softflti  years,  Tlie  regression  of  the  moon's  nodes  upon  the  ecliptic 
is  at  the  rate  of  3'  1064"  a  day,  or  one  degree  in  about  nineteen  days; 
n)':V28(f  in  a  year;  and  3ti0°  in  679;j-3»  mean  solar  days,  or  about 
18*6  yean*.  "When  the  nodes  have  thus  almost  360**,  or  a  revolution 
through  tlie  ecliptic,  they  commence  another,  and  the  moon  retraces  the 
spiral  path  in  the  heavens  which  it  had  commenced  18*6,  or  nearly  nine- 
teen, years  before.  ITiis  path  of  the  moon  described  in  18*0  years,  if 
traced  upon  the  celestial  sphere,  would  be  found  almost  to  cover, 
-with  a  series  of  intersecting  lines,  a  belt  or  zone  of  somewhat  more  than 
10°  in  breadth,  having  the  ecliptic  in  its  centre.  In  the  period  of  IB'6 
years,  the  moon  tln?n  passi-s  at  least  once  over  every  point  in  this  belt*,  and 
of  the  stars  which  He  in  it,  which,  as  >ve  shall  shortly  see,  are  all  of  them 
infinitely  more  remote  than  the  moon ;  it  occults  or  hides  from  our  vicir, 
at  some  time  or  another,  every  one.  And  the  sun  too,  which  moves  (or 
whose  appearance  in  the  heavens  is  the  same  as  though  it  moved,)  slug- 
gishly along  the  centre  of  this  belt,  mnst  evidently  once,  and  in  reality 
more  than  once,  have  the  centre  of  the  moon  pass  nearly  over  the  centre 
of  his  disc,  and  there  must  be  very  many  positions  of  the  moon  in  which 
her  disc  must  partiality  intervene  between  us  and  that  of  the  sun.  It  is 
manifest,  that  knowing  the  exact  motion  of  the  centre  of  the  moon  in 
her  orbit,  and  knowing  the  exact  motion  of  the  centre  of  the  sun  in  the 
ecliptic,  we  can  tell  when  their  discs  will  interfere  with  one  another;  for 
we  can  tell  when  the  distance  of  their  centres  is  less  than  the  sum  of 
their  radii;  whenever  this  is  the  case,  their  limbs  must  be  superposed. 
It  is  under  these  circumstances  that  a  solar  eclipse  fakes  place,  and  it 
is  thus  that  the  time  of  a  solar  eclipse  is  calculated. 

It  is  manifest  that,  since  the  moon  describes  again  the  same  path 
nl^vays  after  18(i  years,  passing  over  any  star,  she  will  return  after  18*8 
years,  and  pass  over  or  occult  that  star  again,  as  she  did  before:  in 
respect,  then,  to  the  occuUations  of  fixed  stars,  18*6  years  may  be  consi- 
dered as  the  cycle  of  the  moon.  If  the  sun  remained  stationary  in  the 
heavens  as  do  the  fixed  stars,  after  the  moon  had  in  any  way  eclipsed  it,  it 
would  return  ajid  eclipse  it  again,  precisely  in  the  same  way,  and  to  the 
same  degree,  M-hen  this  cycle  of  18*6  years  had  expired.  Hut  the  sun  is  not 
fixed  in  the  heavens;  he  moves  about  one  degree  daily,  and  describes  360^ 
in  one  mean  solar  year.     He  will  not  then,  like  the  moon.)  in  IB*6  ^cfix% 

*  Tbe  width  ot  the  moou*8  disc  Is  hct«  \fiksn  mW  wiccftsX. 
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have  arrirect  again  at  the  place  in  liU  orbit  Irom  wKich  he  set  out.  Dut^. 
nevertheless,  hy  a  very  remarkable  coincidence,  at  the  end  of  the  nine^H 
tecnth  year,  that  is,  ^\  of  a  year  only  after  the  expiration  of  the  cycle, — ^^^ 
when  the  sun  is,  of  course,  in  the  same  place  in  the  heavens  as  be  occu* 
pied  nineteen  years  before,  and  the  moon  is  revolving  in  a  circle  or  tun^Hj 
of  her  spiral  path  (see  the  preceding  figure,)  which  is  but  a  short  distanca^| 
from  that  in  which  she  was  revolving  ^\  of  a  year  before  at  the  expin^ 
tion  of  her  cycle,  and,  therefore,  very  little  different  from  tliat  in  whicii 
•he  was  revolving  at  its  commencement,  nineteen  years  before, — her  loa- 
gitudc  will  be  precisely  the  same  as  it  was  at  the  commencement  of  thi 
cycle.  Thus  describing  nearly  the  same  path  in  the  heavens,  and  bavin; 
the  same  longitude,  or  being  at  the  same  point  in  that  path,  she  in 
occupy  very  nearly  the  exact  place  in  the  heavens  which  she  did  ninetee. 
years  before;  the  sun,  moreover,  occupies  the  same  place;  whatever 
relative  positions  they  had  then,  they  must,  therefore,  have  now, 
if  there  was  an  eclipse  then,  the  same  eclipse  must  occur  now. 

It  is  easy  to  asccrtiiin  that  the  longitude  of  the  moon  will  be 
same  nineteen  years  hence,  as  it  is  now.     The  moon  will  return  on 
into  the  same  position  with  respect  to  the  sun   in  longitude  that  it  has 
at  the  present  instant,  that  is,  it  will  complete  one  synodic  revolution, 
in    29*530  5887   days.      And    it  will    have    returned    into    the    some 
position  ivith  respect  to  the  sun  235  times,  after  235  such  synodic  revo^^^ 
lutions,  or   after  235  times  20*530  5887  days.     Now  this   period   <i^| 
days  is  precisely  nineteen  tropicid  years ;    but,  after  this   period,  the~ 
sun  will  have  returned  nineteen  times  to  the  same  place  in  llie  ecliptic. 
The  sun  is,  therefore,  in  tlic  same  place,  and  there  is  the  same  difference 
of  longitude  between  it  and  the  moon  as  nineteen  years  before.     And 
moreover  (and  this  is   the  chief  point),  the    moon  is   describing  re 
nearly  the  same  turn  or  circle  of  her  apparent  orbit,  so  that  her  latitu 
Bt  that  lime  is  very  nearly  the  same  as  nineteen   years    before,   au< 
therefore, — her  latitude  and  the  difference  of  her  longitude  and  that 
the  sun  being  the  same, — the  distance  of  her  centre  from  his  is  tlie  same* 

The  discovery  of  this  cycle,  in  which  all  the  appearances  of  the 
moon  in  respect  to  the  sun  return  in  the  same  places  in  the  heavens, 
and  at  tlie  same  dates  of  the  year,  including  even  the  eclipses,  is  attri- 
buted to  Melbo;  it  was  adopted  by  the  Athenians  43.3  years  B.C.,  to 
regulate  their  calendar,  the  dates  and  festivals  of  which  were  n^« 
partly  to  depend  upon  the  appearances  of  the  moon.  They  engraved  the 
number,  and  the  process  of  the  computation  of  it,  in  letters  of  gold  oq 
the  temple  of  Minerva,  and  thus  it  was  that  the  number  which  marki 
the  position  of  any  year  in  the  lunar  cycle  of  nineteen  years,  came  to 
be  called  the  Golden  Number. 

Such  are  the  appearances  of  the  moon  in  the  heavens;  appearances 
which  any  one  may  verify  by  direct  observation.  Now  it  is  the  object 
of  that  branch  of  Astronomy  called  Plane  Astronomy,  of  whicli  wc  are 
now  treating,  from  the  apparent  motions  of  the  heavenly  bodies  to 
educe  their  true  motions.  What,  then,  is  the  real  motion  of  the  moon? 
She  appears  to  revolve  round  the  earth  in  a  path  very  nearly  coinciding 
with  the  ecliptic;  but  the  sun  appears  also  to  revolve  round  the  earth 
£a  the  ecliptic.  There  is  every  possible  analogy  between  the  two  motions; 
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V>tl»  nre  from  the  west  eastward,  both  partake  in  the  apparent  diurnal 
Tiiotion  of  the  heavens  westward ;  the  only  apparent  difference  lies  in 
this,  tliat  the  one  makes  more  than  twelve  revolutions  while  the  other 
maki's  one  revolution.  Now  the  sun  does  not,  a**  we  have  shown, 
revolve  round  the  earth  as  he  seems  to  do ;  on  the  contrary,  it  is  the 
earth  which  revolves  round  the  sun.  What  shall  we  say,  then,  of  the 
moon,  whose  apparent  motions  have  so  striking  an  analogy  to  those  of 
the  sun?  Does  the  earth  revolve  round  the  moon,  too,  as  well  as  the 
sun  ?  In  the  first  place  we  may  remark,  that  it  is  impoasiWe  the  earth 
should  revolve  round  two  centres  in  two  different  periods,  both  being  at 
rest.  I-<et  us,  however,  consider  if  the  analogy  holds  throughout.  In  the 
first  place,  hy  reason  of  the  quicker  revolution  of  the  moon,  it  is  a  probable 
hypothesis  that  she  has  not  so  far  to  travel  to  complete  that  revolution 
as  the  sun  (or  rather  the  earth)  has,  aud,  therefore,  that  her  distaincc  is 
not  so  great.  Now,  by  observations  precisely  analogous  to  those  which 
we  before  explained  for  determining  the  distance  of  the  sun,  it  is  ascer- 
tained that  this  is  really  the  case;  the  distance  of  the  moon  is  only  one- 
Lundredth  part  of  that  of  the  sun,  or  237,000  miles,  and  might  he  nearly 
twice  included  within  the  mass  of  (he  sun.  Now  knowing  the  distance 
of  the  moon,  and  knowing,  by  observation,  her  apparent  diameter,  that 
is,  the  angle  which  her  real  diameter  makes  to  an  observer  at  the  earth, 
we  know,  hy  the  solution  of  an  isosceles  triangle  (of  which  we  know  the 
sides  and  vertical  angle),  what  her  real  diameter  is.  And  from  this 
diameter  we  can  find  what  is  her  surface,  and  her  bulk  or  volume.  The 
mean  distance  of  the  moon  from  the  earth's  centre  is  60*2379  radii  of  the 
earth,  and  her  mean  apparent  diameter  is  31'  7"»  whence  it  may  be 
calculated  that  her  real  diameter  is  about  -^^  of  the  diameter  of  the 
earth,  and  her  volume  ,'j.  Now  the  apparent  revolution  of  the  moon 
round  the  earth  can  only  be  accounted  for  in  two  ways, — either  bj 
supposing  this  apparent  motion  to  be  a  real  motion,  or  hy  supposing 
the  apparent  motion-  of  the  moon  round  the  earth  not  to  be  real, 
but  to  arise  from  a  real  motion  of  the  earth  round  the  moon.  This 
last  hypothesis  is  rendered  exceedingly  improbable  by  the  exceeding 
smallncss  of  the  moon  in  comparison  to  the  earth,— it  is  an 
exceedingly  improbable  supposition  that  the  earth  should  revolve  con- 
ually  round  u  body  only  I'j  of  its  o^vn  bulk, — and  this  improbability 
comes  an  actual  impossibility  when  we  take  into  account  the  fact 
which  has  elsewhere  been  proved,  of  the  annual  revolution  of  the  earth 
about  the  sun.  It  is  impossibltr  that  the  earth  should  revolve  every 
(lunar)  month  about  tlie  moon,  and  revolve  at  the  same  time  annually 
with  it  about  the  sun,  and  yet  the  sun  present  those  appearances 
which  we  know  it  to  present ;  its  motion  in  the  ecliptic  would  at 
once  lose  all  its  regularity :  instead  of  advancing  continually  among 
the  signs,  it  would  at  one  time  move  forward  with  a  velocity  of 
14"^  daily  through  the  sky,  and  at  another  retrograde  IS*'  daily:  in 
short,  it  is  useless  to  enter  further  into  the  discussion, — the  hvpothews 
is  manifestly  impossible ;  and  admitting  the  earth  to  revolve  round 
the  sun  in  the  interval  of  each  solar  year,  we  are  compelled  to  admit 
at  the  moon  accompanies  it  in  this,  its  annual  rcvoluUoti^  at  iK^  lAin^Sk 
e  coniinuaJJ/  revoJving  round  it  in  the  "penod  ot  eait^\>»»»x  "Bia\i!iQ- 
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The  most  remarkable  phenomenon  in  the  oppenrHncc  of  the  moon, 
i«  that  series  of  changes  which  takes  place  during  each  of  its  s^^-nodicol 
revolutions  in  the  form  of  ita  disc,  and  which  wc  have  described  a« 
the  variation  of  its  phases,  We  are  now  in  a  condition  to  expUiin  thcM 
completely. 
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So  great  in  the  distance  of  the  aun  in  comparison  ^vtth  the  radius 
of  the  moon's  orbit  (40t>  limes  (rreatcr),  that  the  rays  of  that  luminal 
which  fall  upon  different  purta  of  the  orbit  niny  be  considered  to  be 
paraiU'l  to  one  anotfier,  Tliut  jtortion  of  the  sphere  of  the  moon  Mhi< 
is  tunied  towards  the  rays  of  the  sun  is,  in  all  its  positions,  enlightene* 
whilst  tlie  opposite  portion  or  lieraiiiphere  i«  in  darkness.  Now  if  tbi 
hemisphere  of  the  moon  which  is  always  enlightened,  were  also  always 
turned  towards  the  earth,  the  moon  would  always  be  visible ;  she  would 
ahrays  appear  full,  lids,  however,  is  far  from  beinp  the  case ;  the  eziligh^ 
tcued  liemisphere  i-s  in  all  the  positions  of  the  moon  that  turned  toward 
the  sun,  and  therefore,  there  are  certain  of  these  positions  in  which  it 
turned  altogether  from  the  narth  ;  certain  others  in  which  it  is  partiallj 
turned  from  it;  and  only  one  position  in  whith  it  is  altogether  lurnet 
towards  the  earth.  Thus  titen,  there  are  certain  positions  in  which  wi 
see  none  of  the  moon's  enlightened  disc,  i.e.,  we  do  not  see  the  moot 
ftt  ali»  certain  others  in  whit-h  wc  see  only  part  of  it,  and  only  oi 
position  in  which  we  see  the  whole  disc. 

The  orbit  of  the  moon  is  but  slightly  inclined  (at  an  angle  of  5°,) 
(0  the  plane  of  ihc  ecliptic,  that  is,  to  the  plane  in  which  the  earth 
revolves  about  the  sun.  Hence,  therefore,  there  are  certain  positions  of 
the  moon  in  her  orbit  in  which  alie  lies  between  us  and  the  suni  and 
ccitttj'n  othen  in  whicli  we  lie  between  her  qaOl\\&«  Bvin.    1*1  x,a.^^  A.t^A» 
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rtprcMut  different  of  those  positions  of  the  moon  in  her  orhit,  and  di*aw 
pUncs  AH,  A,  Dp  A,  B,- through  her  centre,  perpendicular  to  the  direc- 
tion of  the  sun's  rays  falling  upon  her  in  each  of  these  positions.  Then 
it  is  luanifest  that  AM  B,  Aj  M|  Bi,  A;Ht  B^  &c.,  will  he  the  enlightened 
hemiaplieres  of  the  moon's  surface,  and  that  the  opposite  hemisphere* 
will  be  dark ;  also,  that  in  the  position  m  no  part  of  this  enlightened 
hemisphere  can  he  seen  from  the  earth;  that  in  the  position  m,  only  the 
portion  B|C|  can  be  seen;  iu  the  position  m,  only  BiCt;  in  the  position 
Mj  only  BjCj^  &c.  If  the  moon  were  near  enough  to  us,  we  should  thuj 
Bee  at  different  times  portions  of  her  surface,  which  would  l»ave  the  ap- 
pearance of  diftVrent  sections  of  a  spherical  surface.  Hut  by  reason  of 
the  great  distance  of  the  moon,  we  cannot  distinguish  that  variety  otM 
shading  by  which  tlie  ]>ortioa  of  the  enlightened  surface  which  we  see  " 
may  be  ascertained  to  be  that  of  a  solid ;  and  it  appear*  to  us  to  be 
perfectly  Hut.  The  width  of  this  perfectly  flat  portion  which  wo  thus 
see  is  in  the  position  m,;  the  distance  between  two  lines  drawn,  one 
frora'^E  to  the  boundary  h,  of  the  enlighlened  part,  and  the  other  to 
the  boundary  c^.  And  this  distance  c, « is  what  is  called  (he  versed 
sine  of  the  angle  B,o,c,.  Now  this  angle  »,  o,  c,  is  easily  seen  to  bo 
equal  to  the  angle  o,  em;  that  is,  it  is  ecjual  to  the  angular  distance 
of  the  moon  from  the  sun  ;  or,  as  it  is  termed,  the  moon's  elongation. 
The  width  of  the  moon's  disc  is,  therefore,  always  equal  to  the  versed 
sine  of  the  elongation. 

Now  the  versed  sine  of  an  arc  increases  as  the  arc  increases  up  to 
IGO"^,  and  then  diminishes  in  the  order  and  degree ;  thus,  then,  the  widtb 
of  the  nppnrent  disc  of  the  moon  increases  until  her  elongation  is  180^  and 
then  diminishes  in  the  same  order  until  it  is  300'^,  or  until  she  returns  to 
conjunction  with  the  sun  again.  It  will  be  perceived  that  she  wanes 
always  in  respect  to  that  portion  of  her  disc  wliich  lies  toward 
the  direction  from  wliich  she  is  moving.  Now  slio  moves  from  west 
to  east;  her  horns  lie,  therefore,  always  towards  tiie  west  when  she 
is  waning.  In  this  hemisphere,  when  we  look  at  the  sun  and  moon, 
Tfc  look  always  towards  the  south,  and  tlie  east  is  then  to  the  left  of 
us;  thus  the  moon's  horns  lie  always  towards  the  right  when  she  is 
waning,  and  in  the  contrary  direction  when  she  is  waxing  or  increasing. 
The  plane  whicli  divides  the  enlightened  from  the  unenlightened 
hemisphere  of  the  raoon,  is  perpendicular  to  the  direction  of  the  snn's 
rays  falling  upon  it  ;  that  is,  it  is  pcrjiendicular  to  the  plane  of  the 
ecliptic.  Also  the  plane  which  divides  the  portion  of  the  moon's 
surface  which  may  be  seen  from  the  earth  from  that  which  7»ay  not, 
is  pt?rpendicular  to  a  line  drawn  from  the  eye  of  the  observer  to  the 
moon's  centre  ;  this  plane  is,  therefore,  variable  with  the  position  of 
the  observer  on  the  earth,  and  the  position  of  the  moon  in  the  heavens 
gbore  him :  if  the  moon  were  in  his  zenith,  this  lino  would  be 
exactly  that  joining  the  earth's  centre  and  the  moon's ;  and  there 
will  be  no  great  error  in  supposing  it  always  to  have  that  direction. 
The  plane  dividing  the  part  of  the  moon  wliich  can  be  seen  from  that 
which  cannot,  is  then  perpendicular  to  the  plane  of  the  moon's  orbit ; 
and  the  intersection  of  this  plane  with  the  plane  perpendicular  to  the 
ecliptic  which  hounds  the  enlightened  and  uucbXv^V^twsA  \(>i>Jtf>TA  ^ 
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the  moon,  la  the  line  whirh  joins  the  horns  of  the  moon ;  thas  lbi9 
line  joining  the  horns  is  nearly  ]>erpendicular  to  the  ecliptic,  dcriating 
not  more  than  5°  from  it. 

By  ohservntiuns  which  have  heen  made  on  the  spots  on  the 
moon,  it  has  been  ascertained  tliat  she  always  turns  the  same  portion 
of  her  surface,  i.e.,  the  same  hemisphere,  towards  the  earth;  whence  it 
follows  that  the  moon  must,  in  each  revolution  round  the  earth,  tarn 
round  upon  herself  in  a  plane  parallel  to  the  plane  in  which  she  moves. 
Tills  phenomenon  will  be  understootl  by  an  illustration:  if  a  person  walk 
round  a  tree,  keeping  his  face  continually  towards  it,  he  must,  to  do 
this,  wlien  he  has  walked  round  the  tree,  have  at  the  same  time 
turned  completely  round  upon  him.xeff;  this  will  be  cvidenf^  if  we  reflect 
that  in  thus  moving  round  tlie  tree  he  will  havv  seen  completely  round  the 
horizon,  to  effect  which,  he  must,  of  course,  have  turned  himself  completely 
round.  Instead  of  revolving  once  in  every  twentj'-four  hours  about  her 
axis,  as  our  earth  docs,  the  moon  revolves  therefore  once  a  month.  Thus 
the  lunar  day  is  about  fifteen  days  in  length,  and  the  lunar  night  fifteen 
days.  In  nineteen  yeara  there  are  to  the  inhabitants  of  the  moon,  only 
23o  niglits  and  235  days.  The  heat  uccunmlated  through  each  fifteen 
successive  days  of  sunshine,  and  the  cold  produced  by  the  radiation 
of  this  heat  during  ITi  days  of  continual  night,  must  each  be  excesaiye, 
and  each  alteniation  of  day  and  night  present  the  miniature  image  of  a 
tcajfon  of  fiery  heat  and  of  intense  cold.  Since  the  moon  presents  always 
the  Mime  hemisphere  to  the  earth,  and  turns  away  always  the  same 
hemisphere  or  side  of  lier  surface  from  it,  it  is  evident  that  the  earth 
can  only  be  visible  at  any  time  from  one  half  o(  the  moon,  the  inhabitmits 
of  the  other,  if  there  be  any,  never  seeing  it,  unless  they  pass  the  boundary 
which  divides  it  from  the  (itfit.  To  those  inhabitants  of  the  moon  who  can 
see  the  earth,  it  presents  the  appearance  of  phases  like  those  which  the 
moon  presents  to  us,  but  on  a  far  larger  scale ;  first  they  see  a  crescent,  thir- 
teen times  greater  than  that  of  the  moon  to  us,  then  a  half  circle  of  cor- 
responding dimensions,  and,  lastly,  a  full  orb,  spreading  itself  over  a  vast 
flpncc  in  the  heavens,  presenting  to  thorn,  as  the  carlh  turns  rapidly  upon 
its  axis,  in  the  succession  of  portions  of  its  surface  covered  by  water 
or  broken  into  the  ine<iualities  of  the  dry  land,  an  endless  variety  of 
oppcarance,  and  with  the  changes  of  the  dt-nse  atmosphere  that  sur- 
rounds it.  colours  probably  of  changing  hues,  and  light  of  varying  inten- 
sity. This  magnificent  object  thus  goes  through  its  series  of  changes 
apparently  at  rest,  and  fixed  invariably  in  the  same  quarter  of  the  heavens. 

ISo  slow  is  the  revolution  of  the  moon  upon  her  axis,  and  so  slow, 
consequently,  is  the  progress  of  the  boundary  of  light  and  darkness  over 
her  surface,  that  it  would  he  possible,  perbnps  to  outstrip  it,  and  traxel 
faster  than  the  day.  Thus  completing  the  circuit  of  his  planet  every 
month,  a  lunarian  might  live  in  perpetual  sunlight  and  continual  heat, 
an  expedient  which  the  intense  cold  of  the  lunar  night  would  not  fail  to 
suggest  to  him*. 


< 


•  We  have  Etoted  that  this  expedient 
u  powible,  aud  Uic  reader  will  rcAdity  sei- 
how.  The  circumference  of  the  moon  is 
/r  tbmt  of.our  earth,  or  Jt  is  about  6790 


niilrs,  ivhirli  diManre  might  be  travelled, 
at  the  mtc  of  224  miles  a  dav,  in  about  30 
dav«.  Now  the  force  of  gravity  on  the  moon 
ift  oal;f  ftbou^  oaft-bftU  Uma  M  the  eartfa. 
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Iodine. — Brominr. — Fluorinb. 

TTavlno  examined  the  properties  of  oxygen,  chlorine,  and  bydrogen,  and 
two  of  their  most  important  combinations,  immeh'i  n'atrr^  and  muriatic 
acid^  we  will  leave  pneumatic  chemistry  for  awhile,  aiid  commence  the 
investigation  of  some  other  curious  elementary  bodies,  the  lir&t  of  which 
is   Iodine. 

This  singular  suhst.vit^e  was  discovered,  in  1(112,  hy  M.  Courtois,  a 
cbcmicnl  manufacturer  at  Paris ;  hut  for  some  years  after  the  disco- 
very, iwline  could  only  be  procured  in  very  small  quantities:  of  late, 
iiowcvcr,  the  processes  for  obtaining  it  have  been  so  mucl\  improved,  that 
irge  quantities  of  iodine  are  now  to  be  found  in  the  market,  at  a  very 
(onable  price. 

Xow,  although  I  shall  ii»form  you  how  iodine  is  extracted  from  its 
combinations,  ytt  I  do  not  recommend  you  to  undertake  the  process; 
you  will  save  much  time  and  expense,  if  you  at  once  obtain  half  an  ounce 
lof  iodine  from  the  **  operative  chemists." 

ITiere  is  a  substance  called  kelp^  which  is  the  alkaline  ash  produced 
by  the  combustion  of  tta-wecd;  vast  quantities  are  [innually  prepared 
for  the  use  of  the  soap  m:muf:icturGr,  who  avails  himself  of  the  alkali  it 
contains,  to  combine  with  oils  or  f;itty  matters,  so  as  to  form  soap.  M. 
Courtois,  I  believe,  was  cngnged  in  the  manufacture  of  soap,  and  he 
found  that,  at  one  particular  period  of  the  operation,  the  metal  boilers, 
containing  the  lixivium  of  kelp,  were  invariably  corroded. 

Searching  for  the  cause  of  this  corrosion,  he  discovered  iodine. 
**  But  for  this  circumstance,  nearly  accidental,"  observes  Dr.  Ure,  "  one 
of  the  most  curious  substances  might  have  remained  unkno^vn,  since 
nature  has  chiefly  confined  it  to  wliut  the  Human  satirist  considers  as  the 
most  worthless  of  things,  the  vile  sea-weed." 

The  process  for  obtaining  iodine  from  kelp  is  as  follows: — 

The  kelp  is  put  into  cold  water,  so  as  to  form  a  lixivium  ;  this  is 
evaporated  till  a  pellicle  appears  on  its  surface,  and  then  suffered  to 
crystallize;  the  inothern'aier  (vol.  i.  p,  236,)  is  poured  off,  and  evapo- 
rated to  dryness;  the  dry  mass  is  next  put  into  a  glass  alembic^  with  half 
its  weight  of  sulphuric  acid.  The  alembic  is  a  very  useful  apparatus  ;  it 
was  invented  by  the  alchymists,  and  consists  of  a  lower  part,  shaped 
somewhat  like  a  Florence  flask,  which  is  called  the  hodt/^  and  an  upper 


ao  thai  the  resistance  of  frietion,  the  effect 
of  acrlivities,  an<l  nil  other  causes  ttmdtng 
to  retard  tocnmntion^  art'  only  half  ua  groat 
on  th<»  mrion'ft  surface  as  here,  whilst  the 
effect  of  a  piven  ilevelopcment  of  niusculor 
foreo  in  eautin^  loromotion  is  twice  as 
^TcaL  Supposing  then  the-  inhabitazitit  of 
the  moon,  if  there  be  any,  to  be  provided 
with  powers  of  locomotion  ( whatever 
tlicy  are,)  equivalent  to  tboM  wtiich  arc 


placed  at  our  oommand,  H  ta  clear  that 

ihes«>,  acting  under  circumstances  so  much 
more  favourable,  would  bo  quite  equal  to 
a  journey  of  '2'ZG  miles  daily,  lunl  the  whole 
population  of  the  moon  nit}rht  thus  be  la 
a  state  of  continool  migration,  living  per- 
petually perhaps  about  the  boundary  line 
of  light  and  darkness,  bo  os  to  avoid  at 
once  the  tierce  heat  of  the  direct  suali^lxt^ 
and  Xh«  Wrntc  co\il  qI  X\Ma  m\d-w)^V 
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part,  fitted  on  by  grinding,  called  the  head;  a  small  tube  is  tmited  U» 
oae  side  of  this;  it  is  called  tho  beak;  and  in  the  top  of  the  bead  is  aa^ 

ajterture,  fitted  with  a  ground-glass  stopper; 
this  is  the  iubulure;  to  the  hcak  of  the 
alcnibio  is  adapted  a  glass  globe,  called  the] 
receieer. 

These  various  parts  will  bo  better  under- 
stood from  the  annexed  sketoli. 

Well,  (hen,  the  body  of  the  alembic  is  set 
upon  a  sand-bath,  aud  heat  gradually 
applied  to  the  enclosed  materials ;  after  a 
short  time,  fnmes  of  a  lovely  violet  colour  arise,  which  pass  over,  and  are 
condensed  in  the  receiver  in  the  form  of  minute  brilliant  crystals ; 
these   are  crystals  of  iwline. 

The  name  of  io<line  was  conferred  on  this  substance  from  the  ciTi 
camstance  of  its  producing  a  violet  vapour. 

Such  is  un  outline  of  tlie  process  for  obtaining  iodine ;  and  now  let 
us  examine  its  properties. 

Iodine  is  a  solid  crystalline  substance,  of  a  blueisli-black  colouri 
having  a  strong  metallic  lustre;  it  is  very  heavy:  drop  a  fragment  of  it 
into  water,  and  you  will  find  that  it  nill  sink  in  that  fluid.  Its  specifia 
gravity  is  =  4*J}-I6,  water  being  =1*000. 

It  stains  the  skin  of  a  bright  yellow  colour,  which,  however,  vani^eA 
tn  the  course  of  a  short  time ;  it  corrodes  most  animal  iind  vegetable 
bodies  :  tliis  you  will  very  easily  find  to  be  the  case,  if  you  put  a  little 
iodine  into  two  phials,  and  tic  u  bit  of  goldbeater's  skin,  or  bladder,  over 
tlie  mouth  of  one,  and  cork  the  other;  leave  thcni  for  a  day  or  two^ 
and  both  substances  will  become  yellow,  corroded  and  friable. 

But,  you  may  ask.  How  docs  this  corrosion  take  place,  for  the  iodine 
neither  touches  the  bladder  nor  the  cork?  Why,  this  is  the  reason;  iodine 
is  volatile  at  common  temperatures,  and  therefore  its  vapour  soon  fills 
both  bottles,  and  corrodes  the  animal  or  vegetable  matter  with  which 
they  are  closed  ;  hence  iodine  should  always  be  kept  in  a  glass-stoppered.^^ 
bottle.  ^ 

Take  a  small  pane  of  clean  glass,  place  on  its  centre  a  fragment  of 
iodine;  hold  the  jmnc  on  a  level  with  the  eye,  and  you  will  sec  that  ^ 
iodine  is  volatile  at  common  temperatures,  by  a  faint  violet  vapour  arising  ■ 
from  it.  ™ 

If  you  elevate  the  temperature,  as  by  holding  the  pane  of  glass  above 
the  flame  of  a  candle,  you  will  see  the  violet  vapour  rising  abundantly; 
and,  upon  the  continuance  of  the  heat,  the  lOiiine  will  fuse,  then  bod  _^ 
rapidly,  and  evaporate  in  dense  vioht  fumes.  ■ 

Be  cautious  that  you  inhale  none  of  these, — for  iodine  is  a  deadly  V 
poiaon. 

The  vapour  of  iodine  can  be  exhibited  in  a  far  more  striking  manner 
on  a  larger  ecale;  and  I  will  now  explain  to  you  how  to  prepare  and 
mnkc  the  experiment. 

Take  a  P'lorence  oil  flask;  cut  away  its  rushy  covering,  and  cleanse 
its  interior  from  adhering  oil;  this  is  best  done  by  putting  into  it  about  half 
ttiice  of  strong  nitric  acid,  and  then  graduftll^  n.^\>lyin^  the  heat 
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of  a  fipirit-lftinp  to  the  bottom  of  the  flask,  and  by  turning  it  round  and 
round  in  various  directions,  so  as  to  let  the  acid  come  into  rontuct  with 
CTcry  p.irt  ot'  the  thisU,  you  will  find  that  all  tniLX's  of  the  oil  disappear, 
because  it  is  decomposed  by  tlie  nitric  iK'id  ;  now  let  the  Ua*k  cool,  and 
'Wath  it  well  out  tvith  wnter :  wash  it  for  the  hni  time  with  ilUdlM 
WQUt\  or  a  little  Ktroufr  spirits  of  wine,  and  set  it  to  dniin. 

You  require  the  tiuitk  to  be  perfectly  dry  inside ;  how  is  this  to  be 
done  \  it  can  be  done  by  means  of  a  bent  bottle-brush,  having  soma 
•oft  row  or  cotton  wrapped  round  it,  as  the  butler  would  wipe  out  a 
decanter;  but  this  is  rather  hazardous  with  such  thin  glass,  and  also  a 
Tery  tedious  and  imperfect  operation.  You  can  easily  dry  the  inside  of 
the  fla^k  as  follows. 

Hold  it  at  a  little  distance  from  the  fire  (or  hold  it  cautiously  over 
the  chimney  of  a  reading-lamp);  turn  it  round  and  round,  so  that  the 
beat  may  convert  the  water  into  steam ;  then  insert  the  nozzle  of  a  pair 
of  1n?IIow8  quite  into  the  neck  of  the  flask,  and  blow  out  th(*  steam;  repeat 
the  opemtion  of  ^varniiiig  and  blowing  until  you  see  no  more  steam  issue, 
and  then  you  may  be  sure  that  the  Dusk  is  perfectly  dry  inside. 

I  ftaid  just  now,  tliat  the  flask  was  to  be  waslicd  out  the  last  time 
with  distilled  water  or  spirits  of  wine,  and  for  this  reason ;  common  water 
always  contains  more  or  less  saline  and  earthy  irapurities,  and  if  you 
ftimply  contented  yourself  by  washing  the  flask  out  with  common  water, 
and  then  warming  and  blowing  nir  in,  you  would  have  the  saline  or 
earthy  mattefs  of  the  water  left  behind,  soiling  the  interior  of  the  flask  ; 
whereas,  by  using  distilled  water,  or  spirits  of  wine,  both  of  which,  if 
pure,  arc  vholly  volatile,  the  flask  remains  bright  on  its  interior. 

If  the  nozzle  of  the  bellows  will  not  enter  the  flask  as  directed,  yon 
can  easily  lengthen  it  by  a  bit  of  pewter  or  copper  gas-tubing,  temporarily 
adapted  to  it. 

This  is  tho  way  in  which  the  chemist  dries  the  interiors  of  flasks, 
retorts,  alembics,  receivers,  and  other  gloss  vessels,  of  far  more  compU-* 
cated  shapes. 

The  Florence  flask  being  dry  and  cool,  put  two  or  three  large  frag- 
ments of  iodine  into  it,  and  hold  a  spirit-lump  so  that  the  tlamc  plays 
gently  on  tho  part  containing  the  iodine;  you  will  soon  And  a  copious 
evolution  of  violet-coloured  fumes  arising,  and,  as  the  heat  is  continued, 
they  become  darker  and  darker,  until  at  length  you  can  no  longer  Me 
through  the  thick  atmospbiire  of  intensely  violet  vapour. 

This  vapour  is  very  heavy,  as  may  be  shown  by  holding  the  mouth 
of  the  flask  over  the  edge  of  a  ginfts  tnmbler,  or  tall  ale  gloss,  that  has 
been  previously  made  very  liot  by  standing  before  the  fire  ;  you  will  tind 
that  you  can  actually  pour  the  vapour  out  of  the  flask  into  the  gtasft, 
^here  it  will  remain  until  the  glass  becomes  cool,  and  then  it  condenses 
into  brilliant  crystals.  The  use  of  warming  the  ghiss  is,  of  course,  that  it 
may  not  chill  or  condense  the  hot  vapour. 

You  will  find  also  tlie  upper  part  of  the  flask  studded  with  cr3rstal«, 
and  i\\'\i>.  process,  as  well  as  that  already  spoken  of  for  obtaining  iodine, 
are  good  illustrations  of  what  chemists  call  sublimation,  (vol.  i.  p.  237,) 
namely,  the  conversion  of  a  solid  substance  into  viipour  by  the  applica- 
tion of  heat,  and  the  subsequeiit  condonftaUou  o(  X\vc  'vq^'^ome  V>j  (:<M.. 
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If  you  take  another  dry  finak,  put  some  iodine  into  it,  and  ni1>liine 
it  atn  very  gentlo  hrat,  you  will  find  that  its  vnpour condenses  in  cn'stAlu 
of  great  size  and  beauty.  80  also  if  you  jmt  some  at  the  bottom  of 
a  Inrgf^  ylass-stoppcrcd  bottle,  and  jilacc  this  on  the  warm  chimney-piece 
for  a  day  or  two ;  generally  speaking,  the  slower  tlie  sublimation  the 
larger  will  the  crystals  be. 

Suftfinialion  is  a  very  old  alchemical  process,  but  onetbai  is  followed 
constantly  at  the  present  day,  not  only  in  the  private  laboratory,  or  the 
public  lecture-room,  but  also  on  an  enormous  Kcule  in  some  chemical 
manufactories.  All  those  substances  so  well  known  to  you  under  the 
names  of  flowers  of  sulphur,  sal  ammoniac,  camphor,  volatile  salt,  corro- 
sive sublimate,  calomel,  nud  many  others,  are  produced  or  purltied  by  the 
process  of  sublimation. 

Iodine  is  very  sparingly  soluble  in  water ;  the  small  fragment  that 
you  dropped  into  water  with  the  view  of  proving  that  it  was  denser  than 
that  fluid,  will  very  likely  not  all  dissolve,  but  part  will,  and  form  an 
aqueous  softitiot*  of  iodine,  having  a  brownish-yellow  colour. 

The  solubility  of  iodine  in  water  is  variously  slated  by  different 
clieniists  ;  but  I  think  that  we  shall  not  be  far  wrong  in  stating  that 
a  pint  of  water  will  dissolve  only  one  grain  of  iodine. 

If  however,  instead  of  water,  yon  employ  spirits  of  wine  (alcohol) 
as  the  solvent  of  iodine,  you  will  6nd  that  it  dissolves  a  very  large 
quantity;  pour  some  spirit  of  wine  into  the  flask  used  for  Rublimation, 
and  still  containing  some  iodine ;  a  very  deep  brownish-yellow  solution 
of  iodine  will  be  produced. 

If  you  add  yet  more  iodine,  of  course  a  much  stronger  solution  will 
be  obtained  ;  make  one  approaching  to  saturation,  and  then  pour  some  of 
it  into  water,  a  large  (quantity  of  iodine  will  instantly  precipitate  in  the 
solid  state,  bccaiise  the  water  having  a  strong  attmction  for  the  spirit  of 
wine,  takes  it  away  from  the  iodine,  which  is  thus  compelled  to  precipi- 
tate, as  it  is  not  soluble  to  any  very  great  extent  in  the  resulting  mixture 
of  water  and  spirit.  You  will,  of  course,  directly  infer  from  this,  that  the 
stronger  the  spirit  the  stronger  will  be  the  alcoholic  solution  of  iodine. 

Iodine  supports  the  combustion  of  some  substances  ;  thus,  potassium 
will  burn  in  its  vapour,  but  the  experiment  is  rather  difficult  to  manage 
nicely ;  you  can,  however,  easily  convince  yourself  that  iodine  possesses 
some  claims  to  the  rank  of  a  *'  supporter  of  combustion,"  by  putting  a 
littl^  of  it  into  a  saucer,  and  dropping  on  it  a  bit  of  phosphorus  slightly 
damp;  in  the  course  of  a  second  or  two,  the  twosubstances  manifest  a  strong 
affinity  for  each  other,  and  they  combine,  with  the  evolution  of  flame, 
producing  a  mixture  of  the  two  iodides  of  phosphorus,  which  remains  in 
the  saucer  as  a  eompound  of  a  reddish  colour. 

The  violet  colour  of  iodine  is  in  most  instances  a  sufficient  test  of 
its  presence,  but  a  far  more  delicate  test  is  the  action  of  starch  upon  a 
solution  of  iodine,  with  which  it  immediately  produces  a  precipitate  of  a 
fine  dark -A/we  colour. 

Take  a  tea-spoonful  of  "  arrow-root,"  which  is  a  very  pure  yariety 

of  starch  ;  put  it  into  a  wine  glass  with  a  tea-spoonful  of  cold  water,  and 

mix  it  well ;  then  fill  up  the  glass  with  hoUing  maier^  stirring  the  while, 

and yoa  get  a  clear  solution  of  starch,  which,  v?  Uio  \\i.vt\t  to  •^wsi  xftadilY 

jnAjr  be  diluted  with  water  to  a  thinner  consistency. 


I 

I 

I 

I 
I 


I 


IODINE. 


141 


Pour  some  of  this  solution  into  a  gloss,  and  add  to  it  a  few  drops 
of  the  aqueous  solution  of  iodine;  a  d:irk-blae  precipitate  will  instantly 
appear,  although,  ils  I  Imvo  already  said,  the  quantity  of  iodine  present 
is  only  about  one  j;rain  in  a  pint. 

Starch,  tlierefore,  is  a  test  of  iodine.  You  can  try  the  experiment  fl 
with  solutions  of  various  stren^hs,  and  thus  gain  a  notion  of  the  delicacjr  ' 
of  the  test. 

But  starch  is  only  a  test  of  iodine  >vhen  the  latter  is  in  a  free  or 
uncombined  state,  as  it  exists,  for  example,  in  the  solid  form,  or  in   the 
aqueous  or  alcoholic  solutions ;  for  if  iodine  be   combined  with   a  hase^  ^M 
as,  for  instance,  with  potassium^  forming  iodide  of  itotassium^   then  starch  ^| 
fails  to  detect  its  presence. 

Obtain  a  few  crystals  of  iorfiJr  of  potassium  (or  ht/driodate  of  jnitatsa 
is  tlie  name  by  which  it  is  better  known  at  the  shops);  make  u  solution 
of  it  in  water,  and  test  for  iodine  with  the  starch  ;  you  will  get  no  pre- 
cipitate, and  yet  in  every  1<>5  parts  of  the  iodide  there  are  125  parts  of 
iodine,  but  being  combined  with  40  parts  of  potassium,  the  starch 
cannot  detect  it. 

The  iodide  of  potassium  is  very  easily  decomposed,  by  many  agents; 
ckiorine,  for  example,  will  instantly  decompose  it,  and  liberate  the  iodine 
in  a  free  state. 

Take  a  very  small  bottle  of  chlorine,  and  pour  it  (vol.  ii.  p.  295)  into 
the  glass  containing  the  mixture  of  iodide  and  starch;,  and  the  instant 
that  the  heavy  chlorine  descends  to  the  surface  of  the  mixture,  the  iodide 
is  decomposed;  the  iodine  is  liberated  tun  free  state,  and  meeting  with 
the  starch,  the  deep-blue  and  highly  characteristic  precipitate  is  pro- 
duced. 

The  solution  of  iodide  of  potassium  may  be  decomposed  hy  roltaio 
electricity;  take  the  small  gla-ss,  with  platinum  wires,  as  shown  at  p.  21 
of  this  volume,  fill  it  with  the  solution  of  the  iodide  mixed  with  starch; 
then  charge  the  battery,  and  connect  its  opposite  ends  with  the  platinum 
■wires,  (as  for  the  deconipobition  of  water,)  and  the  moment  tliat  this  is 
done,  iodine  will  be  evolved  in  the  free  state  at  the  anode^  where 
meeting  with  the  stiirch,  the  blue  colour  is  produced.  Like  oxygen  and 
chlorine,  therefore,  iodine  is  an  anion. 

The  principal  use  hitherto  made  of  iodine  is  in  medicine,  and  its 
alcoholic  solution  is  then  employed ;  it  has  been  found  efficacious  in 
many  glandular  complaints ;  with  these  matters,  howcTcr,  we  have  nothing* 
to  do,  and  therefore  I  quit  them  with  only  a  passing  notice. 

Iodine  unites  with  oxygen,  chlorine,  and  hydrogen,  under  certain 
circumstances,  producing  iodous,  iodic^  and  ptriotlic  acids^  chioriodtc 
acid,  and  hi/driodic  acid;  these  compounds  have  very  little  popular 
interest,  but  some  of  their  combiuotions  with  bases  ore  important,  as 
will  be  shown  at  a  future  opportunity. 

[fxline  unites  wth  many  of  the  metals,  ^vith  potassium^  forinstincc, 
as  already  mentioned.  When  united  to  mercurif^  it  forms  an  iodide  qf 
tnercurtfy  which  is  a  compound  of  a  most  brilliant  scarlet  colour,  of  some 
use  in  painting,  although  not  a  very  permanent  colour;  it  is  known  to 
artists  by  the  absurd  name  oi  essence  qf  vermilion!  Verraillou  \*  ^  »w.C- 
phurei  of  mercury.     Iodine   is  a   simple  ox  c\c\afeu\.ar>j  V3L\i%X'a.wy;;  \  \N3k 


142 


A  porri..^R  <:omsK  op  cnEMisrny. 


compound  nnture  is  strongly  suspected,  but  hitherto  chemists  hare  bcca 
Tumble  to  decompose  it,  and  therefore  it  ranks  with  other  elements;  itM 
e^uiraleut  or  combimng  proportion  is  ■=  125. 

Dromixe. 

This  singular  substance  was  diworered  by  Balard  in  18'2t>,  and  is 
obtained  by  a  circuitous  and  difficult  process  from  biUern^  which  is  the 
uncrjstfillizable  residue  of  sea-wnter. 

I  do  not  enter  into  the  details  of  the  process,  l>ecause  they  are  not 
sufficiently  simple  for  these  popular  essays ;  neither  do  I  advise  the  Toong^ 
chemist  to  meddle  at  all  with  this  vor)'  dan^^erous  and  deadly  poisonous 
substance.  I  shall  merely  state  a  few  of  its  properties.  IHromine  is  a 
liquid  of  a  deep  reddish-brown  colour,  very  volatile,  and  having  a  most 
euifocatinp  and  disagreeable  odour;  hence  its  name,  from  fiprofio^.  It 
dissolves  in  alcohol  and  n?ther,  destroys  vegetable  colours;  it  docs  not 
support  eoniniun  combustion,  but  phosphorus,  and  some  of  the  metals, 
*buru  it  vividly. 

It  is  so  virulently  poinonous,  tiiat  a  single  drop  placed  npon  tbe 
beak  of  a  bird  raused  instant  death.  Bromine  cannot  as  yet  bo  resolved 
into  any  simpler  forms  of  matter^  and  therefore  chemists  reluctiintly 
place  it  amongst  the  already  numerous  class  of  elements.  Its  com- 
bining or  equivalent  property  is  /(t;  it  combines  with  ciilorine  and  iodine, 
forming  chloride und  iwiide  oi^  Oromi/te ;  with  many  metals  it  also  unites^ 
forming  hrovtides,  8orae  of  these  are  perhaps  injporlant:  the  bromidt 
(^potassium  has  been  lately  introduced  into  medicine. 

FtroniME.  i 

I  cannot  tell  you  much  al)Out  fluorine,  for  it  lias  never  been  obtained 
iii  a  free  or  insulated  state;  and  it  is  only  raiiJccd  with  oxygen,  chlorine, 
iodine,  and  bromine,  from  analogy. 

Tlie  researches  of  the  late  8ir  II.  Davy  tended  to  prove  the  exist- 
ence of  a  peculiar  substance  mfluor  spar^  and  he  proposed  for  it  the  name 
of  fluorine^  but  the  utmost  exertions  of  his  refined  chemical  skill  failed 
in  eliciting  it  in  a  pure  state;  he  found  its  powers  of  combination  so 
intense^  that  no  substance  was  capable  of  effectually  resisting  its  energetic 
action,  and  he  remnrks  that  ^Mori»f  almost  realizes  the  "  alkahest,"  or 
universal  solvent  of  the  alchemists.  Two  foreign  chemists,  I3audrimont 
and  Polouze,  have  lately  announced,  that  they  have  succeeded  in  olttaining 
fluorine  in  an  insulated  state  ;  they  de=?<Tibe  it  as  a  gaseous  body  of  a 
deep  brownish-yellow  colour,  having  an  odour  simi!;irto  that  of  chlorine. 

Tliey  also  say  thftt  it  is  a  comparatively  inert  /Wy,  which  is  quite 
incompatible  with  all  our  previouily  received  notions  of  its  nature.  I 
am  not  aware  that  their  experiments  have  l>een  repeated  in  this  country. 
An  account  of  these  will  be  found  at  p.  250,  vol.  ii.  of  this  Magazine. 

I  wish  now  to  direct  your  attention  to  a  very  Hingular  acid,  which 
may  be  elicited  from  fluor  spar^  and  which  would  appear  to  consist  of 
Jiuorine  and  fn/drogrn^  and  therefore  railed  fit/drofluorir  acid. 

This  aiid  was  discovered  by  the  crlelMntcd  f:?cheele;  but  the  procos« 
for  obtaining  it  cannot  be  undertnlcen  witliout  an  expensive  apparatus 
consfrucfed  of  ptirc  silvt^r;  therefore  iW  o\\\y  exYVT^wtw^  ^iV  V  %VaIL 
adiiucc  coucemins  it  will  be  its  singular  action  on.  g\ag%. 
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Take  a  pioce  of  lead  pipe,  such  as  is  uscti  for  wator-pipo,  about  an 
jncK  in  tlic  bore,  and  six  or  sevon  inches  long;  boat  up  one  end  of  it  bo 
tiuit  it  uili  bold  water,  und  when  you  find  that  it  vrill  do  so,  empty  out 
the  water,  and  wipe  out  tlie  tube  perfectly  dn^  with  a  soft  cloth.  Now 
reduce  a  lump  oi'  Jluor  spar  to  fine  powder,  ami  put  about  half  an  ounce 
of  this  into  the  leaden  tube  or  bottle,  aa  it  may  be  called,  and  pour  on 
the  powder  about  twice  its  weight  of  strong  sulphuric  acid.  Hold  the 
tube  with  a  ptkir  of  tongs  or  with  a  wire  twisted  round  it  so  as  to  form 
a  conTeuient  handle,  over  the  (Lime  of  a  spirit-lamp;  let  the  flame 
play  upon  its  closed  end;  you  will  soon  tind  abundance  of  vapours  given 
oil",  which  are  those  of  the  hffdrojiuoric  add:  and  its  action  on  glass  may 
be  shown  by  iiolding  a  glass  rod,  or  a  thin  strip  of  window  glass,  in  the 
aperture  of  the  tube,  so  that  the  vapours  may  envelope  it ;  the  polish 
and  transparency  of  the  glass  will  be  bpecdily  destroyed;  it  will  soon  look 
like  ground  f^iass,  and  if  you  continue  ihe  experiment  for  some  time 
longer,  it  will  be  very  deeply  corroded  and  eaten  away.  The  vapour  uf 
hydrofluoric  acid  is  very  pungent  and  irritating,  therefore  you  muat  take 
care  to  avoid  it«  iidiulution;  and  now,  having  made  this  preliminary 
experiment,  another  can  be  undertaken  to  show  the  method  of  eiMng 
pOH  ghts. 

Make  a  small  tray  or  box  out  of  a  piece  of  sheet-lead,  about  four 
{nches  sqiuire,  aud  one  iuch  and  a  half  deep,  which  you  can  easily  do, 
by  cutting  slits  in  the  lead,  and  tlicn  folding  it  up  into  .a  square  form, 
just  as  if  you  were  going  to  make  a  ]»ox  of  cnrd-bonrd ;  or  you  may  take 
a  piece  of  sheet-lead,  and  press  it  into  the  Iiollow  of  a  basin  so  as  to 
mould  it  into  a  concave  shape,  like  a  shallow  cup,  and  then  trim  off  the 
edges  flat  and  smooth  with  a  pair  of  scissors ; 
either  of  these  shapes  will  do,  Place  the  C^y  -C^^^ 
leaden  vessel   on  the  ring  of  a   rctort-stanO,      ^  —J 

and  put  in  some  powdered  fluor  spar  and  sulphuric  acid,  as  before 
directed,  li^'f  a  plate  of  glass  so  as  to  form  a  ltd  to  the  vessel,  and 
proceed  to  heat  the  mixture  genlly;  when,  as  the  hjfdrojiuoric  acid  rises, 
it  will  act  upon  and  corrode  the  glass. 

But  now,  supposing  tliat  you  take  another  plate  of  glass,  and  warm 
it  before  the  fire  or  upon  the  hob  of  the  grate  until  it  is  very  hot,  and 
then  rub  a  bit  of  bees'-wax  over  its  surface,  and  allow  it  to  cool ;  you 
have  thus  coated  the  glass  with  wax,  and  this  will  resist  the  attack  of  the 
acid  to  a  very  great  extent;  now,  with  a  needle  point,  or  a  brad-awl 
point,  trace  out,  <juilc  through  the  wax,  any  design  you  choose, —  initials, 
words,  flowers,  &-c.  Place  the  pane  of  glass,  with  the  waxed  surface 
downwards,  over  the  leaden  vessel,  which  is  slowly  evolving  ht/drq/luoric 
acid.  This  will  act  upon  and  corrode  the  parts  of  the  glass  thot  are  free 
from  the  wax;  and  after  the  lapse  of  about  a  quarter  of  an  hour,  you  j 
may  stop  the  operation;  melt  oflT  the  wax  before  the  fire,  or  wash  it  off  1 
with  spirits  of  turpentine,  Avhen  the  design  that  you  traced  will  now  be 
found  deeply  and  unalterably  clchcd  into  the  glass. 

You  may  not  succeed,  perhaps,  in  your  first  trials,  but  a  very  little 
practice  will  soon  ensure  succcfts.  It  must  be  obvious  thai  if  you  wisli  to 
etch  a  copy  of  any  drawing  ur  print  in  outline,  that  you  nwxst  Vi^  Ai»ft 
vraxedj>iine  on  its  suiiitce,  keeping  it  steady  l\iei*iA>^>N<^^^^-i''^'^^'^^^ 
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>u  can  trace  the  outline  on  the  wax  ;  but  be  sure  that  the  point  of  tlic 
tracing-needle  perfectly  removes  the  wax  from  the  glass,  or  otherwj««, 
when  it  is  placed  over  tlic  htfdroflitoric  acid,  some  faulty  lines  will  appear.] 
Blany  chemists  thus  etch  labels  on  bottles,  and  it  is  a  very  good  plan, 
especially  with  such  as  are  destined  to  hold  strong  acids,  which  soon 
destroy  written  or  printed  labels.  The  reason  why  you  can  thus  etch  or 
corrode  glass  is,  on  account  of  the  strong  attraction  which  hydrofluoric 
acid  has  for  xUica^  one  of  the  constituents  of  glass,  with  which  it  fornii 
Jluosilicic  acid. 

I  hare  recommended  the  use  of  leaden  vessels  for  this  operation, 
because  lead  is  the  cheapest  metal  upon  which  the  acid  exerts  but  little 
action ;  but  vessels  of  silver  are  employed  when  it  is  an  object  to  obtain 
pure  hydrofluoric  acid  in  the  liquid  state;  and  tlus  is  done  by  distilling 
the  mixture  already  spoken  of  in  silver  vessels,  and  receiving  and  con- 
lensing  the  vapour  in  vessels  of  the  same  metal. 

When  thus  obtained,  it  is  a  limpid  colourless  liquid,  very  roUtile, 
and  having  so  great  an  attraction  for  water,  that  when  dropped  into  it 
a  hissing  noise  is  produced;  it  has  a  most  energetic  action  upon  ftM^""M 
and  vegetable  substances,  and  if  accidentally  dropped  upon  the  hand, 
instantly  produces  a  most  painful  sore,  very  difficult  indeed  to  heal, — so  ^M 
that  extreme  caution  is  necessary  in  handling  the  vessels  coutaiuing  it.  ^M 
"When  diluted  witli  water,  it  is  employed  for  etching  on  glass,  simply  by 
pouring  it  on  the  waxed  pane. 

The  composition  of  the  hydrofluoric  acid  has  not  been  satisfactorily 
made  out,  but  it  probal»ly  consists  of  hydrogen  1  +  fluorine  18  ^  19,, 
and  fluor  spar  is  regarded  as  a  fluoride  of  cahium. 

The  next  elementary  body  that  I  shall  bring  before  you  is  nitrogen. 
This  will  bring  us  back  to  pneumatic  chemistry,  and  will  form  the  sub- 
ject of  the  next  paper. 
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Aecidental  Production  qf  Animal  Life. 
— Mr.  Crotse. 

Among  the  great  number  of  persons 
in  the  present  (toy.  who.  without  being 
professors  or  savants,  take  a  lively  in- 
terest in  llie  noveliies  wUit-h  modern 
»cience  is  incessantly  pouring  out,  we 
thtnli  ve  may  fuirly  presume  that  very 
few  are  now  itrnomnt  of  the  name  oT 
Mr.  Crosse.  His  meteorite  appenrance 
nt  the  Bristol  session  of  the  British 
A^bociatinn.  wns  of  n  nature  to  excite 
curiosity,  far  and  near.  The  simphcily, 
the  earnestness,  the  cundour.  and  the 
equanimity,  with  winch  this  scien- 
tiftc  recluse  des>cribed  hi^  protracted 
watchinjfs,  his  hopes,  his  failures,  and 
bis  successes.  wiU  be  long,  very  lung, 
remembered  by  uU  who  heard  liim. 
Unconscious,  on  Joining  the  Association, 
that  he  possessed  anything  to  commu- 
nicate which  could  interest  such  an 
assembly;  unambitious,  when  assured 
to  the  contmry,  of  the  tlaltering  dis- 
tinction which  such  commutiicaliuns 
must  confer;  nnd  when  constrained  by 
scientific  friends  to  present  himself  to 
the  public  eye,  he  was  [>erfectly  unawed 
by  tne  fixed  intensity  with  which  it  re 
garde<l  him. 

As  miuht  naturally  be  expected,  and 
probably  by  no  one  more  than  by  Mr. 
Croitse,  several  of  the  exiieriments  and 
the  result.H  cummunicated  by  him»  were 
already  known  to  many  of  his  auditors. 
Lookiug  at  their  position  in  the  scientiflc 
untverse.  it  would  have  been  matter  of 
little  surprise,  if  every  one  of  the  facts 
which  he  had  solitarily  arrived  at,  bad 
been  hmp  anticipated  by  one  or  other 
of  the  philosophers  whum  he  addressed. 
But,  after  examination  and  re-examina- 
tion, quite  BUtTicient  appeared  to  have 
remained,  not  only  to  excite  the  ad- 
miration, and  gratify,  in  a  most  unex- 
^^_  pected  dt;|free,  his  fellow -labourers  in 
^H  the  investigation  of  nature,  but  to  in- 
^V  flame  the  jealousy,  and  awaken  the 
I  envy,  of  some  whose  acquisitions  in  the 

^^  Aeld  of  science  mi^ht  have  satisfied. 
^^B  we  should  have  thought,  any  ordinary 
^^M  lust  of  fame.  The  usual  mischievous 
^^M  consequences  followed  ,  **  faint  praise ' 
^^        Vol.  m. 


doubt,  misrepresentation,  and  finally, 
denial  of  all  novelty,  merit,  or  even 
honest  intention,  succeeded  each  other 
in    the    accustomed  order.      He    who 

was  unduzzled  by  the  glory  which  [^eo- 
logists  so  unsparingly  threw  around 
him,  was  little  irritated  or  annoyed  by 
the  gall  of  certain  physiciens ;  hut  his 
fi  lends,  and  the  advocates  for  fair  play* 
did  not  permit  tlie  scries  of  attnckis  lo 
pass  on  uninterrupted.  One  of  them, 
after  enumerating  the  more  aggavated, 
inquires,  "  But  what  are  the  facts,  and 
how  bears  the  truth?  Why  thot  Mr. 
Crosse,  and  other  patient  invcsiigitiora 
at  home  and  abroad,  had  been*sin)uha- 
neously  and  independently  carrying  out, 
and  verifying  by  experiment,  the  prin- 
ciples of  the  fathers  of  this  section  of 
science.  Modificaiiuns.  however,  in  iho 
mechanical  part  uf  the  apparatus,  such 
as  varnished  boatds  in»tead  of  niftal 
plates,  and  water  instead  of  acids,  had 
been  lon^:  ago  used  before  we  were  lold 
of  the  '  bucket  of  water  and  the  brick* 
bat:'  artificial  crystallization,  the  result 
of  the  action  uf  elei:tro-mu};nelisu)  on  a 
mcnMruum  containing  tiieMinplc  earths 
or  metaU  in  solnlioii.  iiad  been  proved, 
particularly  liy  French  cliemists,  yeara 
ht'fore  ihe  Bristol  inocting. 

"  Becquerel,  especially  by  means  of 
very  weak  gahunic  tt-'usion,  had  ob- 
l:iined  perfectly  cry stalUred  forms  of 
the  o\i(les  and  sulphurets  of  various 
metals.  M.  Aim£  had  produced  crystals 
of  specular  iron  similar  to  those  from 
Elba,  and  also  crystals  of  pure  iron, 
unknown  before  to  mineralogists.  Tue 
reseonhes  of  Mr.  Fux  in  our  own 
country,  and  M.  Fournet  abroad,  had 
long  ago  almost  proved  that  electro- 
magnetism  was  the  prmcipul  agent  in 
determining  the  aggrcualiun  of  metals 
from  volatile  productb  in  mineral  veins; 
but  iF  Mr.  Crosse  had  these  and  other 
unquestioned  and  well-recorded  prede- 
ces.*»ors  in  the  proud  career  of  discovery 
in  this  branch  of  science,  has  he  there- 
fore effected  nothing?  He  has  dune 
more  with  his  '  bucket  of  water  and 
brick-bat'  in  the  quiet  of  our  own 
Quantocks,  than  Dr.  Ritchie  has  ever 
effected  with  iha  tuVl  cav&\cAvA  q*v.  ^^gj^ 
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of  the  most  powerful  voltaic  batteries  in  I 
Kuropc — the  instrutnent  which  ennliled  ' 
Sir  H.  Davy  lo  make  the  (;ran(le»t  JU- 
coveries  of  Ihe  aue.  Mr.  Cro»se  wu» 
the  first  who  produceil  perfectly-<leflne<l 
quarts  cristiil:*,  ft  auhstaurc  which  had 
rcMSlcd  every  previous  attempt  in  the 
laboratory  to  restore  it  (after  analysis) 
to  any  true  synllietioal  arrangement; 
and  this,  Eupposini^  it  to  bo  the  only 
one,  li  as  successful  and  naliny  a  dis- 
covery OS  the  formation  of  cry»taU  of 
pure  iron  by  M.  Aimi^.  This  is  his  just 
and  fair  nieed  of  fame,  but  Mr.  Crosse 
vjll  never  be  regarded  as  the  Bourrc 
of  that  Iteuuiiful  ray  of  li;£ht  which  first 
directed  philosophers  lo  search  Cur  the 
cause  of  rryslalliiEation  in  the  agency  of 
electru-ma^'nctism." 

Scarcely  had  thiii  effenescenee  Bub- 
»ided  when,  in  the  rloitin^  month  of  the 
past  year,  Mr.  Crosses  name  was  sent 
up  n(jBin  for  ihe  j;aze  of  the  scientific 
tnuhilude,  and  like  a  ro<'ket  of  superior 
calibre  anri  lun^^er  polo,  rose  to  a  still 
moi-e  exlruoidinary  height.  It  was  an- 
linuiired,  that,  pumuin^  the  same  direc- 
tion of  inquiry,  with  the  same  powerful 
apparatus,  and  the  sumo  unrcmittin*; 
apidicaiion,  be  bad  pmduceft  or>!anic 
an  An(reroent  and  excited  the  vital  prin- 
ciple in  tnorcamc  matter.  The  scofTers 
receive*!  this  announcement  with  in- 
creased \)nl»elief  but  unrntngled  grati- 
flration,  and  were  convulsed  with  their 
own  faceliousness;  at  the  same  time,  it 
must  be  admitted  that  the  must  ardent 
of  the  admirers  of  Mr,  Crosse,  who 
were  not  visiters  of  Broomfleld,  or  in 
direct  communication  with  bim,  were 
dispoaefl  to  think  this  report  a  malicious 
•xa(?«prtttion,  and  ibou^^h  it  acquired 
new  force  and  more  extensive  currency 
on  each  succuedin^;  day,  yet  they  iwr- 
ceived  it  with  regret,  and  dreaded  lo 
hear  from  any  authentic  source  tluU  il 
has  proeeedetl  from  Mr.  Cnwse  himself. 
Early  in  January  last,  the  foUowing 
letter  from  that  K«'iileraan  appeared  in 
the  Tattftton  Courier. 

Broomfield,  Jan,  .*?,  1837- 
Dear  Sir — HavinR  seen  in  a  very  re- 
cent publication  what  is  stated  tu  be  an 
account  of  some  exiwrtmenis  of  mine, 
in  which  insects  were  produced  instead 
of  crystals,  I  take  the  earliest  oppor- 
tunity of  makincf  hwwn,  that  such  au 
account  was  published  without  my 
knowledge,  and  that,  although  the  main 
ftcl  j0  us  there  rejjreaented.   jet  the 


mode  of  conducting  such  experiinents 
is  inaccurate.  I  am  the  more  anxious 
to  correct  this  statement,  as  several 
perfectly  erroneous  accounts  havo  ol- 
ready  appeare<l  in  different  papers,  cal- 
culated to  produce  a  false  impression  in 
the  minds  of  all  but  scientific  men,  who 
can,  if  they  please,  reailily  distinguish 
an  error  when  they  meet  with  one. 

I  am  sorry  toob<terve  that  auentlemaa 
of  hiirh  repute.  Dr.  Uilchie,  who  &et'ma 
to  have  forj^otten  lioth  science  and  tem- 
per on  the  present  occa&ion,  hns  taken 
advanla;;o  of  some  such  mi&slaiemsiita 
to  form  the  weak  foundation  ftir  a  most 
illiberal  attack  upon  mc  in  the  Uitcrar^ 
Gazcttr,  which  I  sbull  tnkc  an  early 
oppoitunity  of  replying:  to  as  it  deserve*. 

I  must  further  request  my  friends 
and  the  public  not  to  ^i^e  credit  tu  onx 
publication  as  coming  from  me  unleia 
my  name  isaltacbeil;  and  us  I  detest 
nothing  so  much  as  a  literary  or  &cientifie 
dispute,  I  had  hoped  lo  have  glidntl 
throujjh  the  remainder  of  my  life  with- 
out pruvokint;  the  malevolence  of  tho 
ill-disposed,  and  more  particularly  as  I 
am  ti  nconscious  of  having  done  un)  thing 
to  offend  the  most  captious  by  presump- 
tion or  misrepresentation. 
I  beg,  Slc. 

A.  Crosue. 

The  scorners  were  not  in  the  lea»C 
di^concerttnl  by  this  communication. 
"  Taunt  OR,"  was  their  exulting  cry.  the 
laugh  grew  louder,  Uie  fun  more  furiuua, 
and  the  clamour  was  as  triumphant  as 
ever,  when  a  communicutiun  from  Mr. 
Stutchbury,  of  the  Bristol  Institution, 
was  diiiseminated  through  the  public 
journals,  of  which  we  give  a  copy. 
Though  it  is  not  authenticated  by  the 
signature  of  Mr.  Crosse,  and  therefore 
has  not  the  test  by  which  Mr.  C.  re- 
quested the  public,  in  his  letter  of  the 
.Ird  of  Jan.,  to  decide  upon  the  menl^ 
of  any  publication  coming  from  hnu, 
yet  OS  there  is  no  doubt  of  the  honour 
and  veracity  of  Mr.  Stutchbur)'.  ibe 
extract  v  Inch  this  gentleman  gives 
from  a  letter  of  Mr.  Crosse,  may  b« 
considered  as  if  communicated  by  Mr. 
Crosse  himself. 

Sir— It  may  be  truly  said  that  facts 
recorded,  faithfully  detailed,  and  made 
publir,  are  the  means  by  which  L'hdo- 
sophy  is  enabled  to  render  her  temple 
more  durable  on  its  foundations — every 
additional  fact  being  the  coiumeiicement 
of  thai  which,  when  undorsl04>d,  forias 
an  Qutwotk.  of  defeace,  rendering  the 
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interior  the  strong-hold  nud  sacred  de- 
IJofcilory  of  truth. 

It  was  u  maxim  of  the  late  Juhn 
Htintot',  wliicli  tie  was  repeatedly  pro- 
claiininu,  tlmt  pi-eatcr  bene flt  would  bo 
conferrL^d  upoii  the  cnaimunity  if  pro- 
feMtonal  men  had  the  moral  cuuragc  to 
publish  (letui)e(l  accounts  of  all  their 
un^uec^ttsful  cn^a,  than  could  lie  de- 
tHed  by  the  pubhcnlion  of  those  which 
met  with  a  fuvournhle  termit)ation,  for 
then  the  phymcian  would  reject  at  once 
such  Ks  had  failed  aa  muilu:j  of  cure. 
Without  repeating  experiment  after  ex- 
periment, ihtToby  «a\ini»  iimch  ^aluuble 
lime,  and  certainly  sparni}!  much  need- 
Ictiii  pntn  to  the  unfurinnaic  puiit'nt. 
6u  with  fact!i  in  nntuinil  pbilu^phy.  I^t 
experiments  be  recorded,  und  their  re- 
auliii  will  enalile  others,  either  to  avowl. 
Or  &ucce«&fully  to  pursue  them,  m)  ua  to 
brtnff  tlieiu  to  beur  upon  pnnripleii 
trhicli  muy  elnciduto  some  f^rcat  tnilh, 
the  lii*bt  uf  which  would  prububly  have 
never  &hone  upon  tlicra,  bad  Uiey  not 
been  able  to  tuke  athnnta^'*^  of  the 
voiks  uf  piuneers  wlm  hutl  pnK>eeik'd, 
peibopj,  to  llie  \ery  thru&huld  of  the 
fcume  result. 

Wtlh  regard  to  a  Inrpe  number  of 
curiouit  and  (at  the  same  lime,  in  con- 
sequence of  the  principle  not  beinp  un- 
dert»ioud,)  a^luuiidin;;  lads,  the  invcftti- 
^lur  would  Ire  doiti|;  a  great  iiiJLiry  to 
thecnuse  in  which  tie  labDur$.  shoubl  he 
be  deterred  from  milking  them  knoivn, 
merely  beeaiisc  he  cannot  at  the  same 
time  reasonably  accoun'  for  the  same. 
And  upon  this  view  of  the  subjecU  and 
to  set  at  rcbt  tlie  v<n;;ue  views  which  urc 
ftbroai),  1  feel  it  a  duty  due  to  the  couse 
in  which  I  am  en<;aged,  und  to  the  philo- 
sopher with  whom  they  have  oiifiinaied, 
at  once  to  take  the  liberty  of  transmit- 
ting to  the  press,  and  ]mrlicular]y  the 
local  press,  frum  which  »>o  many  reports 
have  emanated,  an  abstract  of  a  letter 
I  littve  received  from  Mr.  Crosse,  with 
an  account  of  hi^  experiments  in  the 
language  of  a  private  eoiiununication 
not  that  which  he  would  probably  have 
hoaeii,  had  he  made  the  couimunicatiun 
bini»eir).aitd  without  further  comment. 
••  The  foUowinjj  i»  an  accurate  ac- 
count of  the  experiments  in  which  in- 
sects inude  their  appearance: — 

••  IC^pcriment  Mf>rs<.— I  took  adilute 
solultun  id' silicate  of  potash,  supersatu- 
rated with  muriatic  acid,  and  poured  it 
into  a  quart  basni,  rei>tin;;  on  a  piece  of 
mahogany;  a   Wedi^wtfod  fuonel   was 


placed  in  such  a  manner  that  a  strip  of 
flinnol.    wetted    with    the  same,    and 
uctiiit;  as  a  Kipbon.  conveyed  the  tJuid, 
drop  by  drop,  through  the  funnel  ujKin 
a   piece  of  sonicwhat   porou-i  Veiuvjari 
red  oxide  of  iron,  which  was  thus  kept 
constantly  welted  by  the  solution,  and 
aorosB  the  surface  uf  which  (by  moan« 
of  two  plalinu  wires  connected  with  th« 
opposite  poles  of  a  vollaie  battery,  con- 
sitting  uf   nineteen    pair  of    fl«e<ineh 
pliites  in    cells   filled   with  water   and 
xio  muriatio  acid,)  a  constant  eleoirio 
current  was  passed.     This  was  for  the 
purpose  of  pro<'urinR  cryst.its  of  silex* 
At  the  cml  of  fourteen  days  J  obsened 
two  or  three  very  minute  specks  on  the 
surl'uce  of  the  stone,  white,  and  some- 
what elevated.    On  the  eighteenth  day. 
dne  filamemii  projected  fmm  each    of 
these  specks,  or  nipples,  and  the  whola 
tifiure   was  increased  in  size.     On  lbs 
twenty-second    day,  each    of    these    ft- 
gurcs  a<<sunie4l  a  more  dcflniie    rorm» 
still   enlur^in^.     On   the  twenty-kixtU 
day,  each  assumed  the  form  of  a  per- 
fect insect,  standing  upright  on  four  or 
fno  bristles  which  formed   its  lud.     On 
the     twenty-eighth     day.    each    insect 
moved  its  legs,  and  in  a  day  or  two 
al'terwanJs  detached  itself  from  the  sione 
and   moved  uC   will.      It  so  happened 
that  the  apparatus  was  placed  fronting 
the  south,  but  the  window  opposite  was 
covered  with  a  blind,  as  I  found  thc!>e 
little  animals   much  disturbed  when   a 
ray  of  lij^hL  fell  on  them ;  for  out  of 
about    ntty   which   made  their   appear- 
ance at  once,  at  least  forty- five  took  up 
their  habitation  on  the  shaded  side  of 
the  stone.     I  oughL  to  have  added,  tliat 
when  all  the  tluid,  or   nearly 'so.  was 
drown  out  of  the  bubin,  it  was  caught 
in  a  glass  bottle,  placed  under  a  glass 
funnel  which  supported  the  stone,  and 
was  then  returned  into  the  basin  with- 
out moving  the  stone.     The  whole  was 
placed  on  a  light  frame  made  fur  the 
purpose.    These  insects  hove  been  seen 
Ijy   many  of  my    friends,   and    appear, 
when  mognifie<l,  very  much  likeclieese- 
mites.  but  from  twice  to  eight  times  the 
size,   some  with  six  legs,   others  with 
eight.     They   are    covered  with    long 
bristles,    and   those   at  the    tail,    when 
highly   magnified,    are    spiny.      Alter 
ibey   have  been  born  some  time  they 
become  amphibious,  and  I   have  seen 
Ihem  crawl  about  on  a  dry  surftice. 

"Experiment  the  second. — VvoftV^ 
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thoufrht  bad  occurred  to  him.  a  sufficient 
number  of  inslrutnents  imifhl  oot  have 
been  nt  hand  in  those  remote  regions; 
wit-h  6uch  ob^r%'ntions,  the  amount  of 
the  effect  of  llio  tatties,  &c.,  mighl  have 
i        beea  accurately  ascertained. 

I  Seardty  of  Pine  Titnher  in  the  New 

JCn gland  States, 

Tas  Slates  of  Maine  and  Massachu- 

tu  are  no  longer  the  centre  of  lumber' 

peciiUlions.      The   yellow   and    white 

pine  of  commerce  is  now  so  rare  in  the 

ettlcd  parts  of  the  United  States,  that 

hciv  ipeculating  lumbermen  have  for 

the  tliree  last  year*    been   purchasintf 

tajyely  of  Ihe  timbereil  land»  of  Canada, 

s  reserve!)  for  their  yellow  pine-liinber. 

hi:i  i^  one  of  the  <  nuses  of  the  unsettled 
difTerences  of  the  boundary -line  between 
the  New  Entjland  States  and  Canada, — 
the  Americans  bein?  greatly  dei^iraua 
to  pet  possession  of  the  vinrin  forests  of 
Cannda  for  the  pine-timber  therein. 
Deals  and  boards  arc  now  prepared  on 
the  north  side  of  the  St.  Lawrence,  and 

mber  is  cut  on  the   Canada   bide  uf 

ke  Ene,  and  sent  along  the  western 

canal  for  Iho  New  York  market !"  — 

CORR. 


L       tha 
^^  cat 


Imprrtved  R^'acting  Tele*cope, 

pROK.  Steinkbil,  of  Munich,  has  ear- 
ned into  effect  some  principles,  which 
are  up^ikon  of  us  likely  to  produce  i;reat 
improNcments  in  the  construction  of 
Kefraclinu  Telescopes  of  large  aperture. 

He  lately  exhibitol  to  the  Acailemy 
of  Sciencctt  ut  Munich  an  in&trument 
of  his  conblriiciion.  and  compared  it 
with  one  of  the  late  oelubrateu  Fraun- 
hvfer. 

F<»col  length  of  the  new  instrument, 
26  inches';  aperturf,  37  line*. — Ditto 
of  Fraunhofers,  4i  inches;  aperture, 
31  litiei. 

The  first  was  found  to  equal,  if  not 
surfuiss*  tlie  .second,  thou)>{h  the  field  of 
View  was  mure  limited,  m  had  been  &n- 
ticipatetl  troin  the  theory  of  its  cun- 
etruclion.  The  iniaue  it  guxe  uiuler  a 
power  of  about  1 00.  was  perlectly  aciiro- 
niutic  and  well  defined.  Q 

Munich,  Dec.  Ib36. 

*  It  ui  preaumed  that  this  inch  is  the  old 
Paris  one,  which  is  still  partially  lued  by 
Gcnnaji  matliematical  instrument  makers ; 
c:tplicitncss  in  descriptions  of  dds  kiad  is 
far  more  dcttrahlo  than  is  gcaeroll/  Ima- 
gincd. 


Spring  at  ike  Summit  of  a  Mountain. 

M.  DcRiBt*.  who  lately  made  a  scien- 
tific journey  in  the  kingdom  of  the 
Asturias.  mentions  the  fuliowin^  im- 
portant fact  in  physical  freui;rapiiy : — 
**  A  beautiful  spring  (tows  from  the 
highest  point  of  the  peak  of  the  SoT' 
ranlina:  but,  as  this  peak  i^  not  com- 
manded by  any  ncip;hbnurin<;  fiumrait, 
wo  must  necessarily  supiH>se  that  the 
other  branch  of  the  siphon  muHt  be 
placed  at  u  great  distance  to  the  east, 
to  receive,  on  the  flanks  of  the  moun- 
tains covered  by  perpetual  snow,  and 
having  a  much  greater  elevation,  the 
water  which  issues  from  the  axtremity 
of  the  shorter  branch,  and  which  an 
extraordinary  accident,  or  concealed  na- 
tural rati»e.  hn-i  forced  to  ascend  Co  the 
top  of  a  pointed  |>oak." 

Bronte  Coinage  propoted  in  ^anc€» 

"The  question  of  a  new  coinage  in 
Franco,  in  lieu  of  the  present  one  of 
copiier,  billon,  &c.,  is  under  considera- 
tion. Nothinjj:  can  be  much  worse  than 
the  cxistini;  one;  fur.  besides  its  low 
pretensions  in  relation  to  art.  it  is  of  all 
sizes,  weights,  designs,  and  alloys.  The 
ncA'  one  is  proposed  to  be  of  bronze, 
in  harmony  with  the  decimal  system  of 
weights  and  measure?,  less  heavy  and 
embdrnishing.  not  easily  faUilled,  and 
executed  in  the  highest  tiljle  of  excel- 
lence. The  latter  condition  will  very 
much  increase  the  difllcully  of  counter- 
feiting it." Annuaire,  1837. 

Remarkable  Phenomena  in  tolar  totaU 

and  annular.  Eclipses, 

Mr.  Bvily,  (the  present  President  of 
the  AKtrononiical  Society.)  having  read 
of  certain  tsinuular  appearances  that  are 
recottlcd  as  havin>;  tuken  place  in  an- 
nular ccli)>sc«  oi  the  sun,  at  the  moment 
that  the  uholc  disc  of  the  mom  enters 
on  the  dibc  of  the  sun,  he  uas  des)roui» 
of  witnessinif  those  phenomena  at  the 
fiolnr  eclipse  of  May  16th  last;  an  i 
finding  that  the  rcnlral  path  of  tha 
moons  shadow  would  p:iss  nearly  iu  a 
straight  line  from  Ayr,  on  the  western 
coast  of  Scotland,  to  Alnwick  on  the 
eastern  coast  of  Northumberland,  bo 
prucecdefl  to  .Scotland  for  Ihe  expie-s 
purpose.  Having  computed,  from  the 
elements  given  in  tbo  Suutical  Almanac, 
thai  the  central  line  of  the  moon's  umbr& 

would  ^M  OtVIfeOXX^    OSftt^  w  \^X>5  \A^X 
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to,  Jor)bur^h  in  Hoxburtrbshire:  and 

havin;;  asccrlaineil  thai  thU  pUoc  was 
within  eii»ht  or  ten  miloa  of  Mukpr!.ton, 
Ihe  seat  of  Ltciit-Gunuml  Sir  Thumas 
Macfluuisal  Brisbane.  Bart.,  who  tiab  u 
well-rurnibhed  oh<M}rvatory  there,  and 
from  tthom  he  was  sure  of  ohtniiiin>r 
the  correct  lime  for  bis  chronomeicrs. 
he  resolved  to  make  ihai.  town  his  hedd- 
quarlerK.  Mr.  Baily  took  with  him  a  If 
feel  refraclina  telescope  by  U'tlhind,  '.'J 
inrltew  aperture,  and  ma<;nif>  in<c  alnjut 
foriy  luncH;  atwcniy-inrh  R»Kdioii  s  pris- 
mutie  telescope,  for  measurioif  the  dis- 
tances between  the  borders  of  llie  sun 
and  moon;  two  thermoroetera;  a  burn- 
intf-ula&fl ;  and  Rjur  pocket  chrunu- 
tnetent. 

Mr.  B-ii1v  took  up  his  station  at  the 
houae  of  Mr.  Vciteh.  a  very  ini^enitnis 
guntteinan.  rohidini;  at  litc-h  Kuiiiiey. 
nhout  ha)t-a->iidu  tn  the  Motithwnrd  of 
the  townof.Iedbiirjth.  who  afforded  him 
every  facility  for  niakuij;  the  ohscr- 
taiiiins.  The  morninir  ol' the  I5lh  of 
Mav  is  deacnbcl  us  beint!  retn;]Tka)dy 
fine  and  clear:  not  a  cloud  to  be  i>een 
in  any  part  of  the  heaven*  during  the 
whole  time  of  ih=-  eriipsc.  The  tiraps 
of  the  bei!innini;  and  emliiii.'  of  llio 
efllpdc.  and  of  the  form:ition  nnd  di&so- 
lution  of  Ihe  unnulus.  havt;  nireudy  been 
jtii^en  in  the  preceding  volntne  of  liie-*e 
monihly  Db>^lrart3,  pa<;c  2U().  But  Mr. 
Baily  docs  not  lay  much  stress  on  this 
part  of  his  observations — more  espe- 
cially those  roniiecied  with  the  aunulus 
— (tince  his  attention  wa*  taken  up  with 
other  more  intere^itintr  i>lu'nornpna.  Ho 
says  ho  was  m  expeciatiun  of  mcclinfr 
with  something  e.xtraortlinary  at  the 
formation  of  the  unnulu!»:  but  imagiaoci 
that  it  would  be  only  momentary,  and 
consequently  that  it  would  not  interrupt 
the  noting;  of  the  time  of  its  occurrence. 
In  this,  however,  he  was  deceived,  as 
Iho  fullowinf;  facts  will  thow.  Fur, 
when  the  cusps  of  the  nun  were  about 
40**  asunder,  a  row  of  lucid  points,  like 
&  slrinf^  of  beadii.  irregular  in  size,  and 
distance  from  eaeh  other,  suddenly 
formed  round  tliat  part  of  the  circum- 
ference of  the  moon  (hat  was  about  to 
enter  on  the  sun's  di^c.  This  he  in- 
tended  to  note  as  the  correct  time  of  the 
formation  of  the  annulus.  expecting 
every  moment  to  see  the  thread  of  lif;ht 
completed  round  the  moon;  and  attri- 
butinf^  this  bcrrjtcd  appearance  of  the 
moon's  limb  (as  others  had  done  before 
him)  to  the  lunar  mountains;  although 


the  remaining  portion  of  the  moon* 
circumference  was  perfectly  smooth  and 
circular,  as  seen  thniuifh  his  telescope. 
He  was  somewhat  surprised.  ht»vrever, 
to  find  that  these  luniitioiia  points,  a* 
well  as  the  dark  inturvcnin*;  sparer,  in- 
creased in  magnitude:  Home  uf  the 
contiguous  ones  uppearin^r  to  run  into 
each  other  like  dro))s  uf  w.iler.  Kinnlly, 
;t*  the  moon  pur>u»,*d  her  cour>e.  lhe«e 
dark  interveninj;  spnres  were  sin'Trheil 
out  into  l(Hi<p.  black,  thick,  piirallel  hnen, 
joining;  ihe  limbs  of  the  sun  and  ini»on; 
when,  all  at  oiice,  they  stttitUnty  nave 
way,  and  led  the  cm'Utu'ercnee^  of  the 
sun  and  ratx>n  in  tho<<e  putntt,  a^  in  all 
the  re.tt,  apparently  sino<>th  and  ciicidar. 
und  the  muon  pcrcepiihiy  advancetl  on 
the  fare  of  the  aun.  This  tnoment  o( 
lime  Mr.  Baily  considers  to  Iw  thai 
which  most  persons  would  assume  and 
record  as  the  formation  of  the  annulus; 
but  he  adduces  strong  rcojions  after- 
wards to  show  that  the  true  focmntioa 
uf  the  annulus  was  some  seconds  prior 
to  that  eient. 

After  the  formation  of  the  annulus, 
as  thus  described,  the  moon  preseived 
her  circular  outline  durini?  its  pro^res* 
across  the  sun's  disc,  till  her  oppuMla 
limb  again  approached  the  bonier  of 
the  sun.  and  the  annuluD  was  about  to 
be  dissolved.  When,  oil  at  ont*e  (the 
limb  of  ihe  moon  bein*;  at  some  dis- 
tance from  the  cd^e  of  the  sun),  a 
number  of  lonf;,  black,  thick,  parallel 
lines,  exactly  similar  in  appearance  to 
the  former  ones  above  mentioned,  sucU 
denly  darted  forward^  and  joined  the 
two  limbs  as  beforo:  and  the  same 
phenomena  were  repeated,  but  in  an 
inverse  order.  For,  as  thotie  dark  linei 
f(ot  shorter,  the  intervening  briKht  parts 
assumed  a  more  circular  shape,  and  at 
length  terminated  in  a  fine,  curved  line 
of  bri(;^ht  beads  (as  at  the  commence- 
ment), till  they  ultiniutely  vanished, and 
the  annulus  consequently  became  wholly 
dissolved.  This  remarkable  and  sin- 
(;ular  phenomenon  was  also  observed 
by  Mr.  Veitch.  and  also  by  Sir  Thomas 
Brisbane,  as  well  as  by  Mr.  Henderson 
at  Edinburgh;  with  some  slight  dif- 
ferences, however,  in  the  detail.  Th« 
appearance  of  the  dark  lines,  or  threads, 
was  likewise  noticed  by  Mr.  Bell,  at 
Alnwick,  who  sent  an  accuunt  of  the 
KBnio  to  the  Philosophical  and  Literary 
Society  at  Newcastle.  Mr  Baily  de- 
scribes them  to  have  been  as  plain,  as 
distinct,    and   as   well-deQned.  as   th» 
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n  fin!;er<(  of  the  human  band  held 
up  to  ibo  litfhl :  anil  liiat  llicro  could 
n<U  have  been  any  duiiht  as  to  their 
form  and  exiiitenro,  since  ihey  were 
seen  by  differenl  ol>servers,  at  diflferent 
places.  BTid  with  different  telescopes. 
Sevenil  drawiniys  aoroiupanJed  ihc  pa- 
r.  showing  the  appearances  at  variuua 
aen  of  the  annulus. 
The  uuiaber  of  these  dark  Iine«,  or 
threads,  Mr.  Baily  considers  to  have 
been  alnul  eiijht:  in  which  opinion  he 
was  cunQrmetl  by  Mr.  Vench.  Sir 
Thomas  Brisbane,  however,  thtnks  there 
were  not  more  llian  hi\ :  wbiUt  Mr. 
Bell,  whu  noticed  four  at  the  distsolulion 
of  the  annulus,  says  that  there  were 
only  two  at  its  formation.  On  the.se 
aufl  other  (xnntD.  Mr.  Baily  thinks  there 
is  ample  rotnn  fora  diverbity  of  opinion. 
since  the  obberver  U  taken,  as  it  »ere, 
by  surprise,  and  the  phenomenon  itself, 
during  the  fihort  ]>eriml  of  its  existonce, 
is  con4ianily  varying  in  some  minute 
paiiicuturs. 

Mr.  Baily  remarks,  that  the  diininu- 
ionufliKht  was  not  so  (jreat  durin;;  the 
4tenre  of  the  annulus  as  wan  (^cne- 
lly  expected.  l>eing  little  more  than 
ijrht  be  caused  by  a  temporary  cloud 
sing  over  the  sun;  the  lifijbt,  how- 
ever, was  of  a  peculiar  kind,  sumewhat 
rcsembliitg  that  prtxluced   by    the  sun 
ftbininf?  through  a  morninj?  mist.     The 
thermometer    in   the    shade   fell   only 
about  three  or  four  defrrees.     Tlie  birds 
in  the   hedues  were  in  full  song  during 
the  whole  time  of  the  eclipse.     About 
twenty  minutes  before  the  formation  of 
the  annulus,   Venus  was  seen  with  the 
naked  eye;  and  a  few  minutes  after- 
wards it  was  iiupo&sible  to  fire  gunpow- 
der, with  the  concentrated  rays  of  the 
tun,  through  a  len^i  of  three  inches  in 
diameter.    The  same  lens,  likewise,  had 
no  effect  on  the  ball  of  a  ihermoraeter 
during  the  exihtence  of  the  annulus. 

For  the  cause  of  the  remarkable 
optical  deception  above  described,  Mr. 
Baily  does  not  attempt  to  account;  but 
he  confeasea  his  surprise  that  the  phe- 
nomenon has  not  (with  one  single  ex- 
ception, which  will  be  presently  alluded 
to,)  been  noticed,  or  recorded,  on  former 
occasions,  since  it  must  have  lieen  seen 
by  every  person  who  watched  for  the 
I  formation  and  dissolution  of  the  an- 
^^^utus;  and  although  detached  portions 
^^Kr  the  phenomenon  have  been  recorded 
^^Kr  different  observers,  as  seen  at  dit- 
^^Bu^nt    places    (various  extracts    from 


whose  accounts  are  quoted  hy  Mr. 
Bady).  yet  it  is  impossible  from  those,, 
descriptions  to  form  an  arcumte  idea  of 
the  whole,  ur  to  trace  the  origin,  pro 
Kress,  and  termination  of  this  pheno- 
menon, which  is  corioinly  one  of  the 
most  remarkable  i  n  astronomy.  M. 
Van  S'viiiden  is  the  only  person  who 
has  placed  on  record  the  observation  r)F 
Ihe  dark  hues,  or  threads,  whiidi  connect 
the  borders  of  the  sun  and  moon,  at  tlie 
formation  and  dissolution  of  the  annubis. 
Uis  account  is  inserted  in  the  first 
volume  of  the  Memoirsot  this  Society 
(pa^e  146),  uccumpH.nttfd  with  dniwin'j^s, 
which  coincide  nlmnst  exactly  with 
those  given  by  Mr.  Baily.  In  nearly 
ull  the  accounts  by  oibcr  ohser\'crs,  the 
description  of  the  phenomenon  is  re- 
stricted to  the  very  commencement  of 
the  annuluH,  or  to  the  formation  of  the 
string  of  luminous  points  which  on  a 
f^udilen  are  seen  lo*iurrtmndlhat  portion 
of  the  moon's  limb  about  to  enter  on 
the  sun's  disc;  and  no  notice  whatever 
is  taken  of  tiie  conliiinatiun  of  the 
phenomenon,  or  of  the  stretching  out 
of  the  dark  spaces  into  parallel  lines,  as 
abi>vc  mentioned:  nor  of  their  sudden 
rupture  and  disappearance,  which  is  by 
far  the  most  remarkable  part  of  the 
phenomenon. 

How  fur  any  of  these  appearances 
may  favour  the  hypothesis  of  a  lunar 
otroosphere,  or  whether,  indeed,  they 
could  bo  accounted  fur  on  such  an  as- 
sumption, the  author  does  not  slop  to 
discuss;  but,  with  a  view  to  assist  those 
who  are  disposed  to  enter  on  such  an 
inquiry,  he  has  adduced  various  ac- 
counts of  a  similar  phenomenon  to  that 
of  the  dark  lines,  observed  at  the  tran- 
sits uf  Venus  over  the  sun  in  1761  aiul 
I76<).  For,  on  each  of  those  occasions, 
many  astronomers  remarked  (hat,  at  the 
interior  contact  uf  Venus  with  the  sun 
(both  on  its  ingress  and  egress),  there 
was  formed  a  sort  of  dark  ligament 
between  the  border  of  Venus  and  the 
border  of  tho  sun,  which  appeared  like 
a  protuberance  from  the  planet,  and 
which  continued  several  seconds.  This 
dark  ligament  is  represented,  in  the 
drawings  which  accompany  tho  several 
memoirs  on  this  subject,  to  be  much 
Diicker,  and  to  continue  longer,  than 
the  dark  lines  in  a  solar  ei-lipse;  so  that 
the  planet,  during  the  progress  of  t))o 
ingress  and  egress,  assumes  a  shape 
which  has  been  variuubly  dei»ciibed  as 
resembUn^  a^M.*^VwttVi£*i^!wal».,^'wl 
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a  skiUle,  Bui  all  the  accounts  a(?ree 
ill  »t{itiii|D;  the  9uH(ien  rupture  of  the 
lii;&mcnt;  nn'l  lb(i»  immediately  thereon 
|]io  pliinct  iu>HUines  iia  uauul  circular 
shape.  NolhiiiK  of  this  kind,  however, 
htts  been  notice*!  at  the  transits  of  Mer- 
cury over  the  buii:  on  the  contmry,  we 
ha«e  (he  direct  evidence  of  Sir  William 
Hcrscliel  (who  examined  Mercury, 
uilh  that  «ne<^iiil  object  in^iew,  ot  the 
transit  of  November  9.  1802).  that  ho 
conid  nnt  dif^cern  anythine  out  of  the 
u-snul  course.  He  e\preii»lv  states,  that 
the  whole  disc  of  Mercury  was  as 
liharply  defined  os  possible;  and  that 
tliere  wns  no  kind  of  distortion  of  the 
limh.  either  at  itsingresti  orecresa:  the 
appenranrc  of  the  planet  remained  well 
defined  fm;ii  first  to  Inst. 

Mr.  Boily  considers,  and  adduces 
ccriuin  fjlru  to  hhovv.  thfit  the  circnior 
pd^e  of  the  moon  is  always  distorted  at 
iho^c  points  which  are  in  contact  (or 
nearlv  *<>)  with  the  sun's  circumference; 
ond  which  hove  ocrosionnlly  piven  rise 
(0  (he  Buppoiiitinn  of  lunar  niounlnins  in 
1  Jtfh  relief.  He  thcnco  infers,  that  all 
measures  of  the  moon's  diameter,  when 
I  n^sin^  over  the  sun's  dise,  must  he 
taken  with  ^reut  caution,  and  wjlh  due 
ntteniion  to  (he  pmximity  of  the  j)url 
nicuHiircil  to  the  ed(ro  of  the  sun's  disc 
fwhcro  alono  the  distortion  seems  to 
take  place),  otherwise  enors  and  dis- 
cortlanres  will  orcur.  Those  projigioiis 
lunar  elevations  and  deprcitsions.  so 
trct]upntly  dehrrihed  in  !?olar  »-lipses. 
ore  selduin  or  never  seen,  except  at  the 
commenceraent  or  (crminntion  of  the 
eilipite,  or  iu  ploces  near  the  solar  cusps: 
(hoi  is,  in  those  points  or.ly  wliiL-h  ore 
near  the  ed^e  of  (he  sun;  e^ery  ojhur 

Sort  ion  of  the  moon's  rircumrercncc 
ein^r  romparaiively  smooth  and  circu- 
lar. If  this  not'on  he  correct,  it  would 
seem  that  the  mensnrtfmeut  of  the  si»lnr 
cusps  duriniLT  an  eclipse  may  be  liable 
als.0  torlisconlanceH  IVoin  this  i cry  cause 
Mr.  Bnily  conclutles  by  exprci^iiini;  u 
hope,  that,  at  the  total  ecli)>«o  of  the 
»un  in  164'J,  and  the  annular  one  in 
iN^r  (Imth  of  which  will  bo  centnil  in 
Europe),  the  attention  of  astronomers 
will  bo  directed  more  pariieularly  lo 
thi«  subject,  huth  as  to  its  existence  and 
its  ruur-e;  and  that  such  a  re<;iilnr 
system  of  observations  in  various  places 
will  be  adui'ted,  as  may  be&t  tend  to 
elucidate  andeXpUin  ihiH  verv  reniark- 

able  phenomenon. Astroiu  Soc.  Bnst. 

Dec.  1«36. 


fVbodjoistt  in  English  Rail^Dayt. 

TnB    substitution    of  the    continuous 
wood-joist,  bedded  iu  concrete,  to  bu[ 
port  the  rail,  instead  of  iroti  chair*  an^ 
stone  bases  at  inten'aU  only,  is  about 
takt?  phico  fur  t)ic  first  time  on  an 
tensive  scnlc  in  Enjrland.   The  direct! 
of  the   Great   Western    Railway    hai 
recently  tnado  their   first    contract    To 
1.1.000  loads  of  timber  for  this  purpastfj 
the  whole  of  which  is  probably  laid  do^ 
by  this  lime. — Corr. 

Ma$U  sent  from  Canada  to  Prance 

Egypt, 

The  French  ^vernment  not  beinc  ol 
any    longer  to  satisfy   their   sbippinj 
demands   for    roasts   from   the    Uiiiti 
States,  are  now  in  treaty  for  a  suppi 
fmm  Canada.     The  Pacha  of  E^ypt 
also  a  buyer  of  the  snmo  article  in  the 
same  market. Cork. 

Present  from  the  British  Admiraity  lo 
the  French  Intttiiute, 

The  Admiralty  have  recently  presente^H 
to  the  lihrup)'  of  the  Institute  of  Fiane^^ 
'J69  chorts.  ond  71  works  relating  t»^ 
Uydropraphy  and  Navi}{utiun. 

This  national  preseiiL  was  accepted^ 
by    tlic   Acadcmte  des    Sciences   wil" 
marks    of     special     acknowlcdptueni 
and  was  immediately  followed   by   tl 
election  of  Capr.  Beaufort,  the   U>di 
i;rapher  of  the  Adnn'rally,  as  a  Con 
.<<jH>iidm}r  Member  uf  the  Institute. 

New  Cowfideration  in  future  Eitimati 

qf  the  Height  of  the  Atmo^}jhcre, 

.\ll  determinations  of  the   height  of 
the  atmosphere  founded  upon  the  du- 
ration of  the  twilighf,  whinti  h.tie  been 
ndmiltcd  up  to  the  present  lime,  repoi 
(ipon  the  hypotheM^  that  the  solar  raj'j 
which    dcRuo   the    limits   of    tlw    pht 
nomenon,  have  been  rcllected  but  on( 
All  Imve  supposed,  that  ttHer  two  rl 
lleclions  by  atinal  strata,  the  sular  li^j 
I-*  "o  much  ottciuialcd  a^  to  be  no  lon;;< 
ippreciahle.      These   elements  can 
longer  be  admitted   into  the  calculaiioi 
E\(  (.nmeiilftun  the  polarization  of  li^fal 
hove,  in  fact,  proved,  that  rertertioua,^ 
th(>up:h  repeatedly  multiplied,  still  con- 
tribute very  materially  (o   the  dissemi- 
tiQtion  of  (he  sun's  light  thnHi^b  the 
ilmosphcre,  and  that,  in  e\ory  direclion, 
thcMo   are   rnys,  which,  alter  frequent 
rcllection,  continue  to  make  «  Dotablo 
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part  of  every  pencil  ofsnlar  light  which 
entors  ihe  eye.  Further,  it  will  bo 
evident,  that  by  the  intrxUiction  of  this 
tiew  element  into  the  ealciilntion.  the 
slliturit**!  of  il)«  atmo«phen?  will  be  found 
to  l>e  le^fi  timn  thotno  given  by  the  old  1 
method. — Araqo. 

EngiUh  Wtfighti  not  y«t  satinfactorihj 
compared  with  ih?  French. 

EXTR\CT  from  iho  Annuaire  pour  V An 
1837.  par  le  Bureau  des  Longitudes. 
Me6un-s  An^luise^  corapar^os  aux  Me- 
BQre»  Pran9.u6e«,  p.  74. 

roiM — (lit  n«  toot  pu  parfaltrnvut  >fln.) 

Anglah.  Trv^.  Franttit. 

(Sf«  lie  IVnoyvfigltt)       Ofi^h  craiume. 

»'«*"l||lu   .../.-...,,.         t^ri  tfrADima. 

Oslvlfr  liirnfTMy)  ..       31  V9I  |£r«mnM'«  ' 

toiru]  imi>^rtalD  .....  0,773U9G  klUitl'MmRM^. 

Jm^lnii.  Jvidfdiifvu.  Framfait. 

il'..iii-(f> 1,771  «rnmrB«. 

.  livrf')    .... 


U  lAi4  kilouTJinim*. 

nt)  EiO.'^S  ktt'i|!iiiiuiiiir<i, 

<Wq<ttiiUuK) 1013,65  kliOttTKiniBtf*. 


fniifdt*. 


Kit«ffm«»e 


A»0inU. 
15.i33  ifruiitt  Troy-. 

O.OSf£f  untf  Truy. 

i/JHibJ  liviM  AVu 


«;.. 


Tlie  Miih  rppntntifin  of  tie  moniher* 
of  the  Krenrli  Bureau  des  LniiqiludeM 
|[ire«  to  the  tables  of  ralrulalions  in 
tbe  Annuaire  coiDpilerl  by  iheni,  a 
value  hii^Uly  esteemed  by  qII  luxorti  ol 
Scciiniry. 

In  the  Anmuaire  of  1B33,  the  table 
of  Ent:1i>h  mcQaures  rompared  with 
the  I'rench.  w»b,  for  (lie  fir-*!  time, 
e'tted  to  httve  been  eontrjhtited  by  M. 
Mathieu,  one  of  the  AatronomcB  Ad- 
/niiUsof  the  Buremt,  and  there  wus  then, 
for  ihe  nr>l  time,  nttuehod  to  (liut  purt 
of  Ihe  iatile  winch  i*  uivcn  obo^e.  \\\*s 
warninir  note,  with  whirli  i(  is  bm'h'ii, — 
Jt  is  not  tfuite  certain  that  thiy  are 
exact!  The  sonio  table,  ond  the  same 
note,  uppenrcd  in  18*4-3A-3(1.  and  very 
reoeiitly  u^ram  iti  the  pretenl  \eur.  In 
no  y«'ir  bine  they  been  nrcoinptimed  by 
any  fttutemenl  of  the  dei;reu  uf  iiiuct  (i- 
rary.  nor  boii  there  been,  o«  fur  ns  we 
Know,  any  attempt  to  cjrrect  it.  Whi'n 
we  ask  the  phtjiicicns  uf  both  countries 
to  remove  thi«  ba»taidizin;j  bar  (rum  the 
•hield.  uo  do  it  with  u  full  mnvit  t  nil  o\ 
the  exlicme  dirt»MiUy  of  ibe  subject. 
hut  we  request  them  to  call  to  tiiind  the 
hourly  ini)KjrtancQ  of  rorrecl  ruuipa 
rtion.  »nd  Itml  tbe  further  neglect  ul  ii 


by  England  and  France,  at  a  time 
when  ibo  United  Slater,  Denmark, 
lVus!tia.  &c.,  have  Uloly  been  purnuin^ 
and  ubtaininf;  satibf^ctory  re«uUs  of  a 
similar  nature,  is  a  disgrace  of  ito  ordi- 
nary mai^nttiidc.  Till  the  comparition 
is  actually  accomplished,  it  would  he 
very  desirable  to  know  what  nre  the 
limiUi  of  error  in  the  alvive  table:  and. 
not  to  wait  fur  another  year,  we  t»houlil 
be  proud  to  assist  in  f;ivin((  publicity  to 
any  statement  of  them  ihul  tuay  proceed 
from  satisfactory  authority. 

proportional  Value  (if  the  pretent 
coined  AfetaU  in  France, 

Thb  value  of  Gold  in  proiwrtion  to  that 

of  Silver  is  as I.'>*5  to  1 

Gold  .  .  to  .  .  Bdlon*,  r.2*0  to  I 
Gold  ,  .  to  .  .  Copper,  ft;!0*Q  to  1 
Sdver  .  to  .  .  Billon.  4*0  to  1 
Silver  .  to  .  .  Copper,  40*1)  to  1 
Billon    .  to  .  .  Copper,     lO'O  to  1 

Wr.  Dunlop  elected  a  Member  of  tl 
French  Inttitute. 

The  Section  of  Astronomy  of  the 
AcadSmie  des  Sciences,  hnve  osain  bi»en 
called  upon  fur  a  UhI  of  perfton^  whi», 
in  their  opinion,  are  <leser>'in^  the  dis- 
tinction iirCi»rre!»pondini;  Member:  they 
have  presented  the  lollowini; : — 

1.  Uiinlop   .  .  .   i'aramatta. 

2.  Cnrliiii .  ,  ,  ,   Milan. 

3.  Sm>th  ....   Btdfoid, 

4.  Liilrow.  .  .  .   Vitnna, 

5.  Hun^en  .  .  .  Cotha. 

6.  Suntuii    .  .  .  Padua. 

On  comparini;  this  list  with  that  pre- 
sented by  the  sitine  beriinn  on  the  Mth 
of  Noicinber  lu»t >,  I'nmi  whu^li  Mr. 
Bn  ly  wu!»  elected,  it  will  be  seen  lh.iC 
Ml.  Dunlup  iiuiintajnn  hi*  preccflenie, 
mid  thai  the  nume  uf  Cupl.  Sin>llt  h^ 
hud  u  moat  ^raiit\iii)^  ui»erliuu|. 

•  An  alloy  of  silver  and  copper. 
+  Magaxine  <^  J'opular  Science,  Vol.  II., 
p.  403. 

X  The  Academy  proceeded  to  Uie  ties- 
tioii  00  the  3l)th  of  Jununry.     The  numbjr 
of  voters  was  iX     There  wen  for 
Dunlop  ...  26 
CarttDi  ...  33 
8in>^h    ...     1 

1  white  ball. 

Mr.  Dunlop  was  declared  duly  electe^i^ 

making  the  third  EnglislimAn  elected  Into 

this  (iL&lin^uiahed  boJy  withtti  three  tnnv\t.V«. 
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Hed  Stafns  in  Afar  big. 

The  exnminolian  of  the  muse  of  those 
t\in(Ki»,  but.  at  llie  suiiirtimf,  injiinoua 
t'ppi'Brinrcs,  in  n  coiiinictfial  sensp,  hni* 
liitflv  orcupitvl  tho  ntteiition  of  two  flis- 
tiniftiibhed  phyaicicns  i»f  Fruiice,  MM. 
I  oyen  ami  Tnrpin.  The  inu^t  atrikin*; 
rcMilt  ift,  tbtit  the  sliiins  in  tlic  Ilnliun 
ftiatuiiry  niarhlu.  (at  least  of  thai  oX  (he 
qi  arry  of  Sarraver.zn.)  nn«l  in  the  or<li- 
narv  while  inurhle*  of  Fianre,  ore  of  a 
tn'all)  (liflTerent  nature,  the  lurnier  beinj; 
of  ^eifotable  oiii^in,  nivl  the  latter, 
niinenil.  We  nlmll  I'Ximrt  tVom  some 
ri'iriniintrutions  lately  rnntle  to  the 
j4t  atf^inie  f/es  Scit'ttct  s  h\  these  savants, 
Buuie  uf  the  more  inteiL'stini;  tuct^. 

XTALIAK    >IAmOI.E. 

**  At  the  rer|UP«t  of  M.  Henrnux.  pro- 
prietor uf  L  Alu»!>inia.  a  niounldin  in 
whrh  vor>  fine  i<Ttiliuirv  rnurhh;  is  oh- 
tnineil,  I  ex.miined,  <liirin*r  my  visit  to 
Iiuly,  the  red  btams.  sai'l  lu  he  ferruiri- 
nous,  whirh  occur  not  only  in  thi;  un- 
hewn blocks,  bnc  even  in  others  which 
hiue  been  a  Inn^  time  iwuilptnred. 

"The  ob-^ervations  I  made  upon  the 
sput,  by  iho  aid  of  lea^enlii.  ond, 
diret'tly.  by  the  nneniscope,  appeared  to 
Die  to  demonstiute  that  all  ihe  btuinn 
iX'iun-ed  in  small  cavil  ies  full  nf  woter, 
on  the  Rurruces  of  (ho  ro<*ks  and  of  the 
bloi'ks  in  the  qiiariy  of  Sanovez^n.  and 
aho  in  the  uorkahop  of  a  &culpu>r  ut 
I.e^hui^; — that  all  these  stains  were 
of  a  very  different  nature  from  that 
which  they  have  hitherto  supposed  to 
have  been;^thal  they  rebult,  in  fact, 
from  an  innumerable  multitude  uf 
Bpherical  globules,  red,  lraii>.liieenl, 
organized,  eaeh  individual  of  whirh 
forms  n  vegetable  niiliment,  eanahic  of 
self-reproduction  in  suitable  media. 

"There  are  beveral  simple  means  by 
which  these  superficial  productions  can 
be  rendered  evident,  or  be  made  to  dis- 
appear, at  pleasure. 

**  1  hastened  to  submit  to  the  investi- 
gation of  M.  Turpin,  the  specimens 
which  I  have  broujjht  away,  and  to  re- 
quest that  ho  would  verify  these  facts. 
and  to  determine  the  genus  to  whidi 
Iho  vegetable  product  in  question  may 
belong.  1  havQ  obtained  from  the  kind- 
ness of  iViis  savant  the  promise  thai  he 
wdl  present  them  to  you  himself,  with 
his  opinion  of  these  small  inicroscupical 
l)(.in!,'s.   and   with  the  coloured   figures 

which   he   has  made   from   them." 

Pavkp*. 


Tltc  foUowinp  \s  extrnrfH  ftrrm 
moraoirof  M.  Turpin.  referred  in  by 
Pay  en,  v«  hirh  he  subsequently  »ubmitt 
to  the  Academy  ; — 

••  Seen  with  ihe  nakei!  eye,  this  •til 
stance  appears  as  a  lint,  or  a  puh  vrulei 
coating*,  at  fir>l  of  a  rose-colour,  slitfhl 
linked  with  \iolct,  which  passes  into 
bloo<i-red, 

"On  examining  it  near,  it  isevidei 
that  ihiH  coaling  is  owing  to  h  mnltilur 
of  red  pointh,  all  very  fine,  altiiou) 
voryinc  in  size;  a  greater  or  less  quai 
tity  of  them,  on  the  same  spot,  del* 
mrncs  the  yrcater  or  less  inten»ily 
the  always  irregular  red  lint,  in  tl 
various  parti  of  its  extent  over  t! 
marble. 

"This  Iciml  nf  coating,  which  cxU 
only  on  the  surface  of  marbles  expo** 
to   the  humid   intluence  of   the   atmc 
spheri*.  adheres  but    slightly    to   th 
on  which  it  is  developed,  fur  a  moisteni 
hnir-peneil  merely  passed  o^er  it  is  sul 
flrieiit  to  dftnch  it  and  completely  clean 
thi>  part  of  tho  marble. 

*'  Its    aspect   is  very  different    froai^| 
that  pniduccd  by  the  existence  of  iroa^| 
in  the  interior  of  marble.      Aller  the 
slitihtest  coTnparison  of  these  two  pro- 
dtit-iK,  there  i^  tiu  danger  uf  confoundiiif 
them,  e^en  when  seen  at  a  t>;ieat  dtj 
tnnco.     The  tint,  or  the  red  eualinf; 
the  former,  gcnenilly  covers  larice  fti 
of  surface:  its  colour  is  a  rose-red, 
a  bluod-red,  while  theferru|FinousKtaii 
arc  very  limited  in   extent,  and  are 
an  ochre-yeUow.or  sometimes  anorangt 
yellow." 

After  a  most  laborious  exaininatiol 
of  the  subject,  and   an  elaborate  del: 
of  everythinjj  relating  to  it,  M.  Turpin 
orrives  at  the  following  conclusions: — 

"  1st.  That  the  pulverulent  spota  of  a 
blood-colour  which  sometimes  coat  the 
surface  of  tho  marble  of  the  quarry  of 
Sarruverza,  of  which  M.  Pnyen  has 
brought  away  specimens,  are  fonnecl  by 
the  successive  developcinent  of  the 
same  minute  red  vegetation  describetl 
by  various  authors  uitder  the  names  of 
Vretto  nivalis,  Protococcvs  nivalis, 
Protococa/M  kermesiuus,  Palmella  iii- 
valis,  Lepraria  kermesinOt  and  Gtobu* 
Una  kenncsina. 

"  '/nd.  1'hat  this  vegetation,  in  which 
I  have  never  seen  the  ordinary  thallu*, 
is,  in  some  manner,  one  of  the  two 
elementary  and  constituent  organs  of 
the  tissular  masses  of  all  species  of  the 
vegeiuble  kingdom :  Uiey  oie  the  rudi*. 
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ment  (like  the  Lipia)  of  the  lichens 
and  terrettlrial  a\^«,  for  it  is  only  r\o- 
ce«isary  to  imagine  ihe  ^cattefed  indi- 
viduaU  uiiittid  together  ti  ol>tain  the 
equivalent  of  the  orJiiiury  ihallus  of  the 
huUt!n!t. 

"3rd.  That  the  rejrion  the  most  in- 
habited by  this  minute  vev^etation  is  the 
humid  siirfiire  of  culoareous  rocka;  that 
ic  is  from  this  causie  ihat  ihcy  appear 
to  redden  the  surface  of  marble,  both 
unhewn  and  soulpture<I,  in  the  same 
way  th&t  other  analo^^ous  vegetations, 
the  Altfsphieria  antiquitatis,  blackens 
marbles  and  statues,  exposed  to  the 
humid  influence  of  the  atmosphere. 

•llh.  That  inasmuch  as  itisditlicuU 
to  detach  the  Alysphtrria  antiquitatis 
from  statues  wilhuut  injury  lo  the  ex- 
terior Hiiish  which  gives  them  spirit 
and  life,  so  is  it  ea^iy  to  removu  entirely 

e    OlobuUna   ktrmesina.     Adhering 

t  little  to  its  habitat,  it  may  be  cleareii 
ay  ill  an  instant  ^%iib  water,  and  a 
brush  or  sponge.  This  difference  pro- 
ceeds from  the  circumstance  that  the 
vesicular  and  scminulifcrous  globules 
of  the  individuals  uf  the  Alysphdpria 
a/ttif/uitatis,  are  precofled  and  burne  by 
small  coralluiil  thalU,  which  Fasten 
them?»elves  t<»  all  Ihe  inoijujiljlies  of  (he 
luarhle.  while  the  individuoU  of  the  I 
Gtobulina  Aermesina,  limited  to  one 
I  scminulifcrous  globule,  can  only  adhere 
by  one  point  of  their  sphericity. 

k"  From  in(]uihes  madu  by  M.  Payen. 
well  as  by  niyseU",  amonj;  various 
arble-masons  and  statuaries  of  Paris, 
wos  dis|»u!,cd  to  til  ink  that  the 
^hbulina  kermesina  would  not  vei;etatc 
on  the  surface  of  niarblo  in  our  climate, 
not  one  of  the  parties  who  wus  ques- 
tionetl  about  it,  ever  havinjr  remaiked 
it.  I  was  even  led  lo  believe,  that  this 
vegetation  was  not  to  bo  met  with  in 
the  atmosphere  of  Paris;  when  a  few 
days  since,  M.  Cagniurd-Lulour.  seiil 
me  a  red  oubstunce,  which  he  luid  col- 
lected frum  the  sides  of  a  ^anlen-pot 
partly  filled  with  water.  This  matter, 
euBViined  in  the  microscope,  was  loimd 
to  be  an   ag|*lomerate.  rompo^ed  of  a 

firodigious  number  of  indi\idu:iEs  adso- 
ulely  identical  withthooe  of  the  marble 
of  Sarmvezzu;    they  were  only  a  hlllc 
lanjcr,  and  this  may  be  accounted  for 
y  the  humid  plucc  in  which  they  vcge- 
icd   having   bud   a   great   degree   of 
helter. 
*  Kiuully,  the  calcareous  pebbles,  col- 
ted  on  the  hca-blwrci  wJijcti  I  ha\u 


received  from  TIAvre.  and  which  are 
perfectly  red  by  the  presence  of  the 
(ihbulina  kermesina,  prove  that  this 
micniscopic  vejjetation  is.  everywhere, 
very  extensively  di inseminated,  and  that 
its  seminules  require  for  a  habitat  and 
for  their  developeraent,  merely  a  surface 
on  which  lliey  can  rest,  beini»  oble,  like 
numerous  other  plants,  (appendiculaircs 
monocotyledons  et  dicotyledons,)  to 
obtain  the  nutritive  matter  necessary 
fur  their  growth  and  their  reprofluction, 
m  the  circumambient  and  humid  me- 
dium of  the  atmosphere." Turpin. 

FRENCH    XAHBLK. 

"  Stains,  similar  in  appearance  to  those 
whidi  annoy  the  artists  and  the  quar- 
riers  of  statuary  marble  in  Italy,  dis- 
figure the  common  white  marbles  of 
Franco:  they  are  found  in  old  wurk, 
particularly  in  sliibs  and  squares:  and 
It  is  frequently  necessary  to  change 
pieces  of  large  dimensions,  in  order  to 
1-estore  their  original  appearance  to  our 
monuments. 

"  One  of  the  most  remarkable  in- 
stances of  this  spontaneous  change, 
occurs  on  the  great  Ihght  of  marble 
steps  in  tho  park,  at  Versailles.  Lurge 
and  numerous  stains  of  a  bri^^ht  red, 
hove  there  gradually  extendei  tliem- 
sclves  over  all  the  steps. 

"I  am  obliifed  to  M.  Dastier  de  la 
Vigerie,  Iny^nieur  en  chef.  For  a  most 
favourable  opportunity  of  examining 
fragments  ol  many  pieces  so  stained. 
AHer  exposing  them  to  heat,  to  re- 
agents, and  to  inicruscupical  observation, 
every  doubt  was  removetl  of  the  mineral 
nature  of  their  coloration;  it  udbLTcs 
firmly;  the  Kreate>l  pitrt  does  not  pene- 
trate further  than  nliont  one  ur  two- 
twentieths  of  an  inch  in  depih.  between 
the  crysloU  nf  the  marble:  ibis  ap- 
pears linled  with  a  fine  cinnabar-red, 
when  seen  by  reltection,  and  of  a  yel- 
low-orange, when  been  by  transmitted 
light.  The  piruxideuf  non  is  the  only 
colouring  matter  of  these  stains;  they 
i:onlnin  no  trace  of  the  compounds  uf 
lead  or  of  men  ury,  w  huh  their  beautiful 
gradations  wuuhL  appear  to  indicate. 
nor  any  organized  mailer;  they,  there- 
fore, diflfer  in  every  respect  from  the 
red  stams  of  Italy;  it  is  highly  pro- 
bable, that  the  only  really  etlieaciuus 
means  uf  destroying  them,  is  to  remove 
Llie  .NUifacc  uf  the  marble  a»  lar  down 
as  ihuy  are  obsened. 

"  Aft  lo  U\Q  tau%a  <A  \\vvt.  >jV«wswtft.- 
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non.  snfl  the  means  of  oscerlaininf^  Wa 
|ircoxihtei)ce,  or  of  rlc»lroMM^  it  in 
marble  bli>'>kH  nitd  hialift,  I  hum  rensQii 
to  liclievc  that  I  anion  the  rifzhi  rood  to 
iheir  dibcovery.  and  1  bIuiII  have  the 
liuiiciir  uf  luuiiff  before  the  arademy 
Ibo  rosulU  of  my  ie]i«ar[-lie9  on  tins 
point*  us  !toon  a^  tbey  shall  liave  nc* 
(jutrrd  a  cbaracfcr  oF  certainly,  or  of 
such  prolmbniiy  as  sluill  appear  lode- 
serve  confiiieiict:."— Partis. 

Hailwatf  Legiatation—Semon  1837. 

Imti  atort  pmreedinff*  hnve  taken 
plucf  in  Ibe  pre^enl  sension  of  llie  Honsc 
of  Cotnnuinti  for  no  less  than  sevinty- 
seven  B*IU  relulini;  lo  Railways.  To 
ibi*  surprise  of  most  pt-rsons  uci^uuinled 
with  Ha!h\uy  tninyoriion».  this  tornl 
cxcoedh  lliat  of  the  corresponding  pertt^^l 
of  the  hbt  Session  by  no  less  than 
twertfy* 

Kioni  a  ronipnrion  of  the  distribntinn 
of  ibe  Ruilwny  piojirls  oier  tbe  j;reat 
di\ii.i('ns  of  ihi*  empire,  it  would  appear 
thai  the  eniplnuiiunt  of  rafilHl  in  tins 
direriiun  in  ini-rcot>mg  in  Ireland  as 
well  Us  in  En^'lnnd. 

At  the  mmmenrement  of  (he  two 
SesmioiiH  the  Railway  Bills  were  divided 
tlius : — 

Si'tsfon.     8fMfnn, 

18J6.     1»37. 
England  and  liVales    •  •  45  .  .  61 
Seoilund     ........     9  .  ■    10 

Ireland 3  .  .     6 

Total  ...  57  ..  77 

There  are  not,  of  fourse,  ns  many 
new  Ruiluav>(  propo"»ed  as  there  are 
Bdla.  Sevoral  of  the  latter  are  for  rival 
linc«,  and  others  are  for  tbe  extension 
and  amendment  of  Acti  already  ob- 
tained. 

Aeadfmie  dea  Seiencga,  PaHf, — 
Appointmfintg. 

M.  RrcQUKHKL  has  been  elected  V^icc- 
Presideut  of  liie  Avadimie  (its  Sciences 
for  tbe  present  year;  and,  agreeably  to 
tbe  roiistiiution  of  the  Academy,  wdl 
succeed  to  tho  oHice  of  President  in 
1818.  M.  Mopemlie,  the  Vice-Presi- 
dent of  the  poi^l  ycur»  is  now  President 
for  ibo  current  one, 

T/ie  Bonite, 

M.  AuACO  1ms  received  a  letter  from 
M.  Uarondeau.  duicd  on  board  tbo 
Ji&mie,  ia  the  aacinuiige  id  Puua,Guay-  \ 


aquil.  Peru,  Aug.  6,  1636.   The  ful 
ing  ill  an  extract. 

"The  Mhort  duration  of  lite  \i»ils 
the  Bonitent  the»eVfrul  pliiccA  at  N^hi 
she  stopped,  has  neco&anly  pre%enl 
any  attempt  lo  re>olve  alt  Llie  qMesiioni 
which  were  ixiinieil  out  by  tbe  nrademy. 
The  observations  relating  to  meteoroloi^y 
and  lo  lerrcHtrial  magnetism,  wdl.  bow- 
exer,  form  a  very  cuinplete  sciie*. 
diurnal    inovrtncnt  of  the    neeiUe 
l»een  observed    at   Kio-Janciro.   Val 
ruiso.  Luna,  and  Payta.    This  last 
is  situated  between  the  two  equator* 


i 


loiry 
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LetUra-Paieni  Law  Improvement, 
Mr.  MacKinnon*  has  redeemed  early 
bis    pledge  of  la»t  session,  menioru 
for  the  si(»nul  fuilure  of  all  (itlenipts 
yet  c\en  a  second  reading  lo  rbis  B 
Leave  wa<4   ^Men    lo  bun    und   lo 
Bainest.on  the  I'Jib  insianl,  to  bnni; 
a  "  Bdl  to  alter  and  amend  ittc  Patent 
Laws,  and  fur  belter  securini;  to  indi 
\iduals  the  benefit  of  their  Invtnlion 
The  uitark  of  tbe  monster  is   ibrrefi 
renewed;  but  beyond  thi«   fact,  w 
is   certainly  important,    (here  occurt 
in   the  0|)enin(^  of  the  campaiyn   \ 
liKle  on  which  any  hope  of  flnul  sue 
cjuld  be  founded. 


Patent-Law  Orievance.    No.  XII. 


I  no 
ui^H 


The  inventors  of  this  country,  and  (be 
introducers  uf  inventions  of  other  cou 
tries  into  this,  were  obli^^ed  to  pay  du 
to  tbe  allorney-^eneral  and  other  ugeu 
&e.,  of  the  Guvuruincnt  du^ln^  the  j 
year,  abmu    X'42,UOO.      What    ctid 
allorncy-yeveroi,  ..St.,  »«  return  to  them 
fur  this  tast  and  oppressive  extortion:* 

The  i)L>itiiUiesiiitlit.'iedoutbe  inveiui 
genius  of  Britain  during  tbe  prese 
year,  up  to  tbe  2  jih  ult..  iu  the  shape 
(;u\ernmcnl  stamps  and  fees  on  paten 
amount  to  more  thai)  £f>UOO  I 

N.B.  This  sum  has  been  paid 
ready  money  on  taking;  the  first  ste} 
and  as  many  of  the  inventors  arc  \ 
men,  {Operatives,}  and  a  ^reai  ua 
others  of  ibcm  persons  tuwbutu  ii  won 
be  very  inconvenient  to  pay  at  least  X 1 
down,  ihey  ha\u  been  obliged  lo  yo  in 
debt,  nr  mort^a};eor  dispose  oJ'  Ibeir  i 
\entions,  either  wholly  or  in  part,  &e, 

•  \V,  Alex.  Mackinnon,  Esq.,  M.  P.  fa 
L\Tiiini»ton,  Hantii,  F.R.a,  *c-,  4,  Urd< 
Parti -Plaoc. 

•f-  Edward  Hainefi,  Esq.,  M.P.  for 


NEW    PATENTS.    1837. 


K   B.^Tb«  im  n«tU  ■■n*»»"l  lo  ""f*!  r^i^ot.  U  tli-il  oif  nlilcK  it  wuj  aenlrd  and  ctniiWH  ;  lll«  f«rofi4 

UmI  .r^wibwfttrwwlikh  iK- Sj^KjiflcBliou  m-Ut  W  ■kliTffwl  rwI  tiiml'Ml Thf  nltbn'viBlion  Fvr, 

C^M    fttuttc*  Uui  tlw  iatruliou,  Ice,  ii  '*  •  ewnmnDlcauoB  Uvm  •  foni«iUM  iwaing  abioAd.** 


JaNOary  con/. 
2S.  MaMBBattVi  CliBncery-Uoe,  Muhix.^ 
PatHit*Ag«nt ;  for  inipruvt-mi-oU  in  tu»> 
chiDery  or  ftpjiftr»tu8  lor  miinuriictunng 
znetal  •crew*,  part  or  part*  <»1  which  nrc  [ 
Alao  KpplicabUi  to  sh.iping  mt-tal  fur  utlivr 
porpuaea.  Jan.  28.  — July  20.  For.  Comm. 
23.  J;iME«  U»u.iewKi.t,  and  Kakos 
Fkaun,  S»l(or<l,  £a/ic.,  Dyi/re;  for  ctrtuii 
imppovinwnU  in  Iho  proL-csft  of  dyeing  «ml 
arouring  piece-goods  and  other  fabrics,  and 
in  the  machiucr)'  or  appamtus  whereby  ibc 
■ame  »  prrfonned.     Jan.  2U. — July  28. 

M.  John  SpRixovtLL,  Omtoir,  Suff.^  Iron- 
Foondcr ;  for  improrcd  shoes  lor  Iidhmmi  mhI 
Other  sniiiulft.     Jun.  31. — July  31. 
Total,  January. ..24. 


Fkbroarv. 

36,  Jakss  Cook,  Bimiingltain^  Warw., 
Gun  Manufacturer;  for  improvciueute  ill 
gs*-burncre.     Feb.  2. — Aug.  % 

S6.  William  Gkkve*,  OldCavcnJisIi-st., 
^j^£(^.,  GtnUenunt  for  certain  improve, 
mcnts  ou  &team -engine a.     Fi>1i.  2.~  Aut(.  X 

27.  Milhaml  LiNMNO,  Hil)-«t.,  A'rfiwA., 
CUtW  to  the  SigiR'l,  for  a  wrtain  iniprov**<l 
Bvtljod  of  ftjicrating  for  tlw  purpose  of  con- 
wrting  pest-mnw,  and  pent-turf  or  l>oi;, 
into  fuel,  and  nbtninin^  from  it  tnr,  gAS,  and 
other  ceriAin  substancce  or  matters.  Fi^b. 
6.— Aufr  0. 

28.  JoH?»  Qbhmxll,  fttockwcll-at.,  Glas- 
gow, Lanark^  Hurcliaiit ;  for  ctrtain  im- 
pnveDi^nU  in  steAro-boatSy  <»hip»,  or  other 
veMel«)  which  or?  jwrtiy  applicable  to  other 
purpoacA.     Fel>.  C— Aug.  e. 

fiD.  WiLLUM  BoAHDKR,  Bradford,  Ywk,^ 
Millwright;  for  ioiprovcmii  nta  iu  stoam- 
an|inM.     Feb.  16.— Aug.  16. 

5o.  Joiiw  Walker,  Allun^t,  Lambeth, 
Stifry^  Ovcn-Buildcr;  for  an  improved 
mcllioid  of  iH-aiiug  coppcnt,  aiiUa,  and  boU- 
et«.     Fob.  10.— April  16. 

111.  William  Stkuman  Gillbtt,  OuUd- 
C»rdh€i,  MidiiT.y  Grntlcmnn;  for  improve- 
BMntt  kk  ^■"*'*"  for  draft  and  saddle 
bofiec     Feb.  10.— Aug.  la 

8S.  RuHAai)  BuEca,  Ue^ocd,  Lane^j 
MeobftBiit ;  for  ixnprovcmcnts  in  locomotive 


steam-engineB,  to  bo  iug<1  either  upon  nil 
or  other  roads,  which  improvemenu  are  also 
applicable  to  marine  and  Htatiooary  steaio- 
enginvfi.     Feb.  16.  —  Aug.  10. 

311.  RoBSRT  Smith,  Manchester,  Z^ira, 
Ciiginoer  ;  for  improvemciila  in  the  means 
of  connecting  metallic  plat4*a  for  the  coo-* 
Rtnii'tjun  of  boilers  and  other  purpoaef^ 
Feb.  IG.  — Auk.  I«. 

'M.  JuiiN  Ikaai:  Hawkins, Chase-Cottage, 
llaiupatcad-rd.,  Middx.,  Civil  Engineer; 
for  certain  improvements  in  thv  appltcatioii 
of  tho  products  of  combustion,  in  genera* 
ting  and  in  aiding  of  steam,  lor  giving  mo* 
tion  to  steam-cngines.  Feb,  16. — Aug.  ltf», 
For.  Cowm.  - 

33.  llsNRV  Elkington,  Birmingham, 
FTartr. ,  Gentlenuui ;  for  improveroeuts  in 
covering  or  coatinfc  certain  metals  with 
platino,  aod  also  improvements  in  gildiil; 
certuiu  metals,  and  in  apparatus  used  in 
BUch  proccfiaea.      Feb.  1?. — Aug.  I?. 

'M>.  Hbnhv  Klkinoton,  Birmingham, 
irarw.,  Geullemait ;  for  traprorcments  iu 
steem-cnginos  and  in  ho'.lcrs  and  fumoeci^ 
mied  therein,  and  for  otber  purpoecB.  Feb. 
17.-A«g.  17. 

37.  Joh:<  CiiAVTWi,  Earl -St.,  Blackfr 
Lomd,j  and  of  I'pper  Stamrord-sl.,  Surr0^ 
KRq.,  and  John  Gray,  Liverpool,  Lana^- 
Kugineer;  for  tlieir  inipmvetiionte  in  iur- 
naces  for  locomotive  enginee,  and  other 
purposesi.     Feb.  17. — Aug.  I7. 

3H.  Bknjamin  Baillib,  Ueury-€t.,  Ctun- 
brriitnd  MarUrt,  Afiddjr.^  Metal  Fnuno 
Maker  ;  for  certain  improvumeuts  in  rcjju- 
lating  the  ventilation  of  buildings,  which 
he  intends  to  denominate  Baillie'a  PaUmt 
Ventilation.     Feb.  20.— Aug.  20. 

39.  JoH.s  HaAdman,  Bradford,  Toritr., 
Millwright ;  for  improvements,  in  steam- 
engines.     Fob,  21. — Aug.  21. 

40.  Jism  Wetvn,  Dover,  AVn/,  Gcn- 
tlemaot  for  improvements  in  certain 
wheeled  carriagea,     Feb.  23. — Aug.  2X 

41.  John  TuoM.is  Brrrs,  SmitlkAeld-bars, 
Lond.y  Rectifier;  for  improvements  in  the 
procen  of  preparing  apiritnous  liquors  in 
the  making  of  brandy.  Feb.  2a. — Aug.  25. 
For,  Camm. 

42.  Thomas  Ba>n'L»v,  Cleckhcaton,  near 
Leeds,  >'orA.,  Dyer;  for  improvements  in 
fulling  wooUen  clvtJia.     Feb.  25. — Aug.  3^, 


ooooot^ioe*  r*o  'vao'oeooooooooooooDoosr* 


"3  —       . __^ _^ _^ ^— 


r*ie-^j)rt— i«eoc^?*to-*'M  —  osc-* 


'C5  c  »  rt  r^so 


©•oocsMrios-^sioi^^ir^csfO-^  ?srt  —  » 


M«rtMO<«OSi«-* 


r:  71  C2  ■+  c 


--  -;    M  ?:  =5  c;  X  !■* 


Ci  X  !■*  Cl  !■»  CO  C  ?1 


¥  n  ?S  V  75  « 


5^:; 


tfio»i»seoeoei<oe«oe<n-^e90*roa*09«ceoettev9r*ee't>. 


:  l^coKoa ..  __     ._,-, ,_ 


s 


•00^^'«-4U3     «t 


C»  O  —  "f* 

*«  ^  •*  « 
to  -^  rs  "T 


5  r*oo  n 


o  *-i  -^ 

»0  'M  ?l 

?i  32  n 


M  S  so  ^ 
•I  ae  "M  r-» 
^  rt  n  — 


i  5S2J5!?^5  5SS9^S^2?55;5 


o  rt  «» 
t*3  rt 


(M  CI  M 


|fi  e  fi 


m  r;  ^  ei  Si 
«  ?■»  »l  N  W 


o  «»  —  o 


r-.»(s  to  *  '►" 


o  ■*  M  ■^  r«  f*  !"•  « 


eo  "N  ••  c» 

c=  'i-  O  c: 

(?!  50  CI  CI 


W  "S  -r  © 

CO   CI   !»   t"? 
"»P   T   ?Q   C* 


CS  O  —  CI 


«  •♦  o  »  i^eo 


i 


E55 


—  a 


.si 

kn 


161 


ON  PROTFXTIVE  INK  AXD  P.VJ»ER 


*HE  following  article  is  tbe  Ueport  of  a  Commission  uppointctl  by  the 
l^cadrjHU  des  Sciencei  from  among  its  members,  in  couse<jueiice  of  a 
Itequest  from  tbe  French  government.  The  Commission  cousistcd  of 
MM.  Gay-Lu&sac  and  Dulong,  of  the  Section  of  Pliyflics,  and  of  the  whole 
of  the  members  of  tbe  Section  of  Cliemistry;  nz.  MM.  Deyeux,TJieimrd, 
D'Arcet,  Chevreul,  Robiquet,  and  Dumas.  Among  these  will  be  recog- 
nised some  of  the  most  distiii^^uishcd  mimes  in  France.  The  report  was 
drawn  up  by  M.  Duraas*,  and,  as  stated  in  it,  tbe  direction  of  tbe  inquiry 
was  confided  to  him  and  to  M.  D'Arcet,  a  selection  -wbicli  reflects  the 
i;  highest  credit  on  the  sagacity  of  those  who  made  it.  Tbore  wouhl  have 
^_^been  little  ilifficulty  in  abstracting  this  document,  mid  thuH,  for  the 
^■attainment  of  a  little  brevity,  to  have  presented  a  shrivelled  and  dinunu- 
^^tive  copy  of  tbe  original  to  our  readers.  Our  respect  for  tbe  members  of 
I  the  Commission  would  alone  have  made  such  a  task  extremely  repulsive; 
u  and  if  we  had  so  decided,  such  among  our  friends  .'is  really  delight  in  the 
f  spread  of  scientific  truth,  and  in  tbe  dispersion  of  the  obstacles  which 
impede  its  diffusion,  must  have  lost,  at  least  through  the  means  of  our 
agency,  the  gratifying  spectacle  of  science  encountering  and  eventually 
triumphing  over  official  prejudice,  if  not,  as  we  suspect,  over  official 
corruption.  State-blindness  to  the  light  of  science,  and  frauds  in  stamps 
and  stationery,  arc  not  so  utterly  unknown  among  us,  as  that  we  can 
regyd  such  conflicts  and  victories  with  indifference. 

The  falsification  of  deeds  is,  however,  we  believe,  but  rarely 
attempted  in  Britain,  while  we  have  grounds  for  believing,  independent  of 
tbe  testimony,  direct  and  indirect,  in  the  Ueport,  that  in  France  it  prevails 
to  a  very  frightful  extent.  We  can  vouch  for  the  truth  of  tbe  following 
instance. 

A  year  or  two  ago,  an  English  gentleman  carried  with  him  to  Paris 

a  power  of  attorney  from  a  friend  in  England.     Tlie  object  of  it  was  to 

effect   the  conveyance    of  some  j)roperty  wliicli  the  latter  possessed  in 

France.     This  property  hiwl  been  rcpuJurly  entered  in  the  registers  of  the 

Government,  but,  on  comparing  the  name  in  ilie  jwwer  of  attorney  with 

I  that  in  the  register,  there  was  a  considerable  discrepancy.     Tins  bap|)ened 

in  an  early  state  of  tbe  transaction,  so  that,  thougli  notices  of  the  transfer 

h;td  been  given  to  tbe  proper  parties,  there  wa?  still  a  considerable  interval 

.  to  elapse  before  the  time  appointed  for  the  execution  of  tbe  transfer. 

Tbe  French  attorney  employeil  undertook   to  send  back  the  power  to 

'  England,  with  instructions  for  the  correction  of  the  discrepancy.     It  was 

r  so  sent,  a  correction  was  nja<le,  iiud  the  usual  notarial  forms  to  perfect  the 
validity  of  it  were  all  gone  tbroiiyb.  Tbe  corrected  instrument  arrived  in 
Paris  in  excellent  time;  it  was  there  twenty-four  hours  ])efore  it  was  neces- 
sary to  present  it.  It  happened  tliat  during  tbe  evening  of  the  day  on  which 
the  power  returned,  the  English  gentleman  .was  laughing  with  a  frietid, 


b. 


•  A  idcctch  of  tliU  i^enf Unun,  iw  I^ccturer  on  CliemUtry  at  lU«  Sttrfmniic,  \»  ^«tw 
in  thk  Uagsaino,  Yo).  h,  p.  J  77. 
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on  the  national  incapacity,  as  lip  t^'rraed  it,  of  the  French  to  spell  foreign 
names  correctly;  he  related  the  blunder  in  the  register,  and  produced  thi» 
documents  to  rerit'y  his  story.  To  his  astonishment,  his  friend  remarked 
that  the  new  power  was  more  discordant  than  the  previous  one.  The 
French  attorney  was  sent  for  in  the  greatest  Jiasto;  and  wa^^  most  reluctantly 
obligeii,  not  only  to  admit  the  fact,  hut  to  acknowledge  that  to  him  alont* 
must  the  hhimo  he  iinputed,  and  that  there  was  now  no  time  for  a  second 
dispatch  to  England.  The  case  \\'as  desperate;  the  ojjportunity  of  transfer 
lost,  was  in  this  case  gone  for  ever.  As  may  he  imagined,  every  means 
of  getting  over  the  difficulty  was  discussed,  and,  as  the  Englishman 
thought,  exhausted,  without  a  remedy  heing  found,  lie  wiw  it  was  not 
the  dot  of  an  i,  or  the  running  up  of  it  into  a  /,  that  would  relieve  them. 
SucI*  //t>w<rw/w//i re  remedies  were  perfectly  hopeless  in  their  case.  At  a 
late  hour  the  jwirtics  separated,  the  French  attorney  toldiig  the  documents 
with  him. 

The  Englishman,  on  the  following  morning,  had  waited  long  after  the 
man  of  law  !iad  appointwl  to  meet  him;  the  hour  was  approaching  when 
he  knew  (hat,  by  official  regulation,  the  production  of  the  power  of 
attorney  at  a  certain  Bureau  must  take  jdace,  and  be  compared,  to  com- 
plete the  affair.  No  attorney  appeared,  nor  any  messenger  from  liim, 
and  the  most  perplexing  anticipations  I»egan  to  fill  the  imagination  of  the 
Knglishmnn;  he  felt  the  utmost  einbarrussment  us  to  what  he  ought  Co 
do,  lie  w;is  happily  relieved,  in  nearly  the  last  minute,  by  the  entrance 
of  the  attorney,  calm,  snuling,  poiiring  out  the  ordinary  apologies  for 
being  a  little  lute  ;  and,  without  referring  in  the  most  distant  manner  to 
the  anxious  deliberations  of  the  preceding  evening,  he  merely  entreated  his 
client  to  hjistcn  with  him  to  the  Bureau,  **  But  ihv  f)ou'er  ofafforug^^" 
"  Dou'i  trtiuhle  tjourst'ff  nftouf  that ;  I  have  iV,  tjou  knoir.  Come,  tve 
haveu't  a  moment  to  vpare."  They  descended  to  the  street.  The  short 
distance  they  had  to  go  was  not  favourable  to  further  inquiry,  and  no 
explanation  was  volunteered.  In  the  Bureau^  the  register  and  the 
power  of  attorney  were  produced, — compared, — not  the  slightest  discpp- 
paney!  the  client  looked  astonished  towards  the  attorney,  but  the  eye  of 
the  other  Aayj/jcnrrf  to  be  ranging  in  a  very  different  direction;  it  certainly 
betrayed  no  consciousness  of  anything  unusual.  At  the  fiortr-coch^rf^ 
where  the  parties  separated,  the  only  exphumtion  of  the  attonioy's  serenity 
was  volunteered  in  the  following  assertion: — ^^  I  found  the  instrument 
this  fnorntHQ  not  quite  w  had  as  fve  thought  it  last  night."  The  English- 
man felt  it  was  much  worse,  for,  during  the  niglit,  the  whole  signature 
liad  been  efluced,  and  restored  so  as  to  answer  the  puq>ose.  The  French 
attorney  in  question  has  a  large  practice,  and  a  fair  average  character  in 
Paris. 

The  Report  itself  will  present  to  many  persons  an  interesting,  and 
probably  unexpected,  view  of  the  numerous  difficulties  which  must  be 
surmounted,  before  a  protective  ink  or  paper  can  he  obtained  which  will 
defy  the  ingenuity,  and  defeat  the  perseverance,  of  the  fraudulent.  Tliere 
will  be  found  distributed  in  every  part  of  it  suggestions  which  may  he 
serviceable  for  other  purposes  than  those  wliich  avere  the  objVcts  of  the 
Commission,  ;md  a  sj  irit  of  practical  appliction  and  indefatigable  inquiry 
/icrradcs  the  whole.] 
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-Skvbiuj.  years  ngo,  a  Committen  chosen  from  the  Acnderoy  examined 
in  the  mast  carolul  manner  rprtAin  inrnns  of  preventing  the  faUiHca- 
tiou  of  public  and  private  deeds;  at  the  bame  time,  and  with  equal 
attoutiou,  they  doliberated  upon  the  Uicthntltf  hy  >vhicli  the  Ouvenimeiit 
might  put  an  end  to  tlie  fmudulent  bleaching  of  stamps  wltich  had  been 
used,  an  operaiiou  known  to  be  carried  on  to  u  large  extent,  and  hy 
which  the  same  stamps  could  |>c  used  several  times  over,  to  the  gre^ V 
iujory  of  the  revenue.  ■ 

To  prevent  the  falsification  of  deeds,  botJi  public  and  private,  the 
Comnussion  proposed  the  use  of  an  indelible  ink,  made  by  a  solution  of 
Indian  ink  in  water  aeiduliite<l  by  muriatic  acid. 

To  prevent  the  l]lt;a<;hing  of  used  .ibuiips,  they  advised  that  the 
paper  of  all  stamps  in  future  should  be  covered  with  an  engraved,  engine- 
turned,  pattern,  printed  with  a  delible  ink,  the  base  of  which  might  ba 
common  ink  itself  properly  thickened. 

Subsequent  experience  htis  confirmed  the  propriety  of  these  recora- 
mendutious-  Characters  written  upon  connnon  paper  with  the  indelible  M 
ink  have  not  only  resisted  every  attempt  at  fuUificution,  made  by  person!  ^ 
interested  in  establishing  other  protective  methods^  but,  in  addition,  tlte 
paper  ou  which  they  have  been  written  h;i3sulfered  nu  appreciable  change 
from  tbom  during  six  years.  The  delible  designs  printed  on  common 
paper  have  been  perfectly  effaced  by  tbe  means  which  destroy  ordinary 
writing,  when  the  designs  were  printed  witli  the  sediment  of  thickened 
iuk,  as  the  Academy  recommended. 

The  task  of  tbe  Academy,  therefore,  appeared  to  be  completed,  sihoe 
the  only  dit^oultios  which  remained  to  be  sunnountcd  were  purely  teoli«i^ 
nieol  or  otTiciul,  and  tliesc  werti  not  within  its  province.  But,  six  yearvl 
have  passed  awny  since  the  Academy  sanctioned  the  methods  which 
wre  been  dciscril»ed,  and  there  is  not  yet  any  groimd  whatever  for 
rtiug,  that  the  Heport  of  their  C-ommission  has  produced  the  slightest 
'lueful  effect. 

May  it  not,  therefore,  be  supposed,  that  when  a  guarantee  against 
is  requested,  the  real  daniiige  done  by  it  to  society  is  exaggerated? 
ly  it  not  be  supposed,  that  ^vhe^  a  preventive  is  offered  and  deliberated 
upon,  tbere  is  a  disposition,  before  incurring  the  necessary  inconvenience 
and  expense, to  yield  too  much  to  rigid  calculation?  and  that,  infiuenccd 
by  its  results,  the  means  of  security  which,  in  tlie  first  instance,  were  ao 
earnestly  solicited,  ure  finally  estimated  at  a  price  too  low^ 

Tliero  is  no  doubt,  that  falsifications  of  deeds,  &c.,  are,  in  general, 
detected  when  they  appear  on  commercial  papers,  or  in  documents  in 
wliich  individuals  are  interested;  but  it  ought  not  to  be  forgotten,  that 
they  frequently  escape  the  eye  of  justice  in  official  instruments,  in  pass- 
ports, or,  generally,  in  papers  to  which  a  short  time  only  con  be  dedicated 
to  their  verification. 

But  if  every  alarm  should  subside  on  the  recollection  tliat  the  terror 
of  dotecliou  by  chemical  investigation,  nnd  the  threat  of  on  infamous 
punishment,  are  always  present  to  deter  the  fnmduleuily  disjiosed ;  still 
these  alarms  will  be  found  to  return  with  increased  force,  when  we  reflect 
on  the  extreme  facility  with  which  common  ink  maybe  discharged  from 
common  paper,  and  in  the  case  with  whkli  cVcTnvtsitt^^aTvSATMiKfcWisar^  Vs^ 
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thesefrandgcannowbeprocared.  Tcmptationsarc  tUan  perpctuallyprosent 
to  miads  alretidy  perverted^  and  to  which,  sooner  or  Inter,  they  may  suc- 
cumb. But  if  we  admit  that  every  fraud  is  discovered,  that  every  kuaTe 
IB  exposed  to  the  puHlic  eye  and  punished,  that  public  and  private  property 
ia  guaranteed,  and  that  the  administration  of  the  laws  is  suecossfully 
applied;  fitill  is  the  moral  sense  satisfied?  Certainly  not:  it  would  DOt 
the  less  search  out  means,  which,  rendering  frauds  impossible,  would 
present  insurmountable  obstacles  to  falsiHcation,  or  winch,  rendering- 
it  extremely  difficult  to  accomplish,  wouUl  oblige  the  falsifier  to  un- 
dertake tedious  experiments  and  long  preparations,  during  which  a 
salutary  reflection  might  necur,  and  lead  him  back  to  better  pursuits. 

It  is  probable,  that  considerations  of  this  natur<*  influenced  the 
Minister  who  ri'qucsted  from  science  a  protection  from  so  deplorable  an 
abuse  of  tlie  light  which  science  itself  basdifl'used  throughout  society,  and 
induced  him  in  \fi26  to  request,  as  tbe  primary  requisite,  the  discovery 
of  a  means  which  should  render  the  falsification  of  public  and  private 
deeds  altogether  impossible.  But,  at  tbe  same  time,  he  called  the 
attention  of  the  Academy  to  a  fiict  of  another  kind,  vix.,  the  bleaching 
of  stamps  which  had  been  already  used. 

Some  years  have  elapsed  since  the  Academy  complied  with  the 
re<}UC8t  of  the  Minister  of  Justice,  and  communicated  to  him  the  results 
of  their  experiments  on  these  two  points.  Hince  that  time,  the  Govern- 
ment seem  to  have  lost  sight  of  these  important  subjects ;  a  letter,  how- 
ever, recently  received  by  the  Academy  from  the  Minister  of  Finance, 
exhibits  a  wish  to  carry  into  execution  the  advice  of  the  Academy  with 
regard  to  tbe  manufactun^  of  stamps. 

But  this  Minister,  no  doubt  convinced  that  the  indelible  ink  pub- 
lished by  the  Academy  is  suflficient  to  stop  future  obliterations,  appears 
rather  impreased  with  the  necessity  of  protecting  the  interests  of  the 
Treasury,  than  with  any  desire  of  preventing  the  falsification  of  deeds;, 
either  public  or  private.  lie  therefore  consults  tbe  Academy  on  the 
labours  of  the  Direction  de  C Enregislrnnent  ct  des  DomaineSy  and  he  in- 
quires if  the  paper  which  this  Board  has  produced  will  render  impossible 
the  bleaching  of  the  stjimps  after  they  have  been  once  used,  and 
secondarily,  the  fraud  by  alteration  of  the  written  character  ;  thus  placing 
in  n  subordinate  rank  the  question  which  the  Minister  of  Justice  con- 
sidered to  be  the  most  important. 

The  Academy  reodily  perceives,  that  in  giving  to  the  Minister  of 
Justice  the  means  of  preventing  falsification,  and  secondarily,  thaf  of 
arresting  the  bleaching  the  used  stamps,  it  will  also  resolve  tbe  questions 
which  the  Minister  of  Finance  has  put  to  it.  In  fact,  ^the  operation  of 
bleaching  stamps  cannot  be  carried  un  but  in  the  large  way,  and  by 
means  which  must  l>e  essentiaHy  economical ;  for  a  slieet  of  stamped 
paper  costs  something,  and  when  bleached  must  be  sold  for  less  than  tbe 
new  stamp:  a  slight  obstruction  would  tlierefore  annihilate  this  trade. 

With  tlic  falsification  of  public  and  private  deeds  the  case  is  diflfe- 
rent.     To  these  the  greatest  possible  obstacles  should   be  opposed ;  for 
by  them  the  honour  and  tbe  property  of  individuals,  and  the  public  tran- 
quillity itself,  might  be  constantly  menaced.     All  the  resources  of  science 
and  art  should  be  called  ia  aid;   for  it  '\%  uot  n\eic  ccowovavcul  bleaching 
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which  id  to  }te  contonded  with,  but  it  is  successfully  to  counteract  the 
ipgcnuity  of  parties  whose  interest  is  greatly  excited,  and  wlm  do  not 
he&itute  to  devote  much  time,  money,  and  skill,  to  the  accomplishment 
of  their  fruudulent  intentions. 

It  is  for  this  reason  th^t  the  present  Commission,  like  the  former 
one,  huTC  thought  proper  to  consider  6rst  the  question  of  frauds  in 
writing,  and  then  to  proceed  to  those  of  the  pnj>er.  They  ftdt  thut  it 
was  impossihlc  to  confine  themselves  within  the  limits  pointed  out  in 
the  letter  of  the  Minister  of  Fiujince,  a  general  report  appeared  to  them 
indispensable,  and  they  devoted  to  it  a  long  tmd  i-ircumtitantiul  labour,  the 
direction  of  which  hits  been  more  particularly  entrusted  toM.  D'Arcetand 
myself,  llie  Commission  have  therefore  concentrated  every  light  that  could 
he  thrown  u]K>n  the  subject.  They  have  not  only  collected  the  evideuco 
of  the  ofBcers  of  tlie  Government^  hut  also  that  of  ever}*  individual  whose 
experience  qualitied  him  to  l>e  of  service. 

It  was  not  until  the  moment  when,  enlightened  by  extensive  and 
repeated  discussion,  and  when  every  member  of  the  Commission,  com- 
posed of  MAI.  Ciay-Lussac,  Dulong,  and  the  whole  of  the  Section  of 
Cliemistry,  became  of  one  common  opinion,  that  the  Conunission  felt  they 
could  submit  to  the  Academy  a  general  lleport  on  the  questions  which 
were  proposed  to  them,  or  which  arose  during  the  progress  of  the  dclibe- 
rations  and  the  experiments. 

Section  I.    Exomination  of'  ike  Paper  projxjsed  by  fAdmhtUtruUun 
de  i'Ertregisfrcment  et  des  Domaines, 

TuE  paper  of  the  stamps  actually  in  use  has  three  distinctive  marks,  viz., 
in  the  middle  of  the  sheet  are  the  arms  of  France,  water-marked,  on  the 
upper  left-hand  comer  a  colourless  stamp,  and  ou  the  upper  opposite  one 
a  coloured  one  in  unctuous  ink. 

Nothing  can  be  more  illusory  than  such  a  system  of  precaution. 

In  fact,  all  ddihlc  characters,  that  is  to  say,  all  written  with  common 
Ink  upon  this  stamped  paper,  ran  be  totally  ctfated  with  great  ease, 
without  leaving  luiy  trace  of  their  existence,  ami  without  any  of  the  three 
distinctive  marks  on  the  sheet  being  in  the  smallest  degree  altered. 

But,  if  t!ie  marks  were  delible,  j.  e.^  if  they  were  executed  with  the 
same  ink  as  tliat  of  the  characters,  or  better,  if  the  stamped  paper  were 
were  entirely  covered  with  a  design  printed  iu  common  ink,  the  written 
characters  could  not  be  removed  without  effacing  the  design  itself,  and 
from  the  moment  that  took  place,  the  stamped  paper  would  lose  its  dis- 
tinctive characteristic, — it  would  no  longer  exist. 

So  that,  instead  of  furnishing  the  stamped  paper  with  unalterable 
marks,  it,  on  the  contrary,  should  be  prepared  with  those  which  would 
be  alterable  under  certain  conditions.  So  that  the  paper  actually  in  use 
possesses  nothing  whatever  which  can  prevent  the  fraudulent  bleaching, 
and,  for  a  stronger  reason,  nothing  whatever  which  can  prevent  fraudulent 
writing.  The  Board  knows  this;  but  they  wish  to  combine  the  precau- 
tionary system  proiK>&cd  by  the  former  Commission,  and  the  employment 
of  their  own  paper  made  by  hand;  and  this  has  given  birth  to  the  series 
of  attempts  which  have  been  laid  before  the  present  Commission  by  the 
Minister  of  Finance. 
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The  Commission  hod,  in  fact,  proposed  to  thicken  th^  swltmcnt  of 
common  ink,  aiid  to  print  with  it,  on  tlic  paper  intended  to  he  stamped, 
n  design  eugmved  on  a  cylinder  of  copper,  by  nienna  of  the  rose-engine. 
Paper  so  prepared,  and  furnished  with  a  colourless  official  stamp,  would 
have  given  to  thu  Government  the  most  perfect  guarantee.  Tlie  bleaching 
■would  have  been  instantly  put  au  end  to. 

Bui  the  Board  of  Stamps,  who  hare  constantly  employed  paper 
made  sheet  by  slieet,  called  hand-made  paper,  hesitated,  when  they  saw 
that  the  mode  of  printing  pointed  out  by  the  Academy  required  the  use 
of  mac/iine-ptade  paper,  in  endless  shpi'ts;  and  were  »o  strongly  pre- 
judiced ajijainst  an  innovation  which  np])eared  to  them  so  extensive,  that 
they  have  been  inquiring  if  tbey  could  not  make  use  of  the  process  pro- 
posed by  the  Academy,  without  giving  up  their  hand-made  paper. 

They  have,  in  consequence,  sought  after  a  means  of  printing  the 
paper  in  sheets;  and,  after  rejecting  the  copperplate  and  lithographic 
processes,  as  too  costly,  they  have  contented  themselves  in  using  the 
ordinary  means  afforded  by  common  printing,  or  typography. 

80  that,  wliile  the  Commission,  advising  the  employment  of  a  design 
engraven  on  a  copper-cylinder,  found  itself  led  to  the  recommendation  of 
the  use  of  the  endless  sheet,  the  Board,  in  seeking  to  preserve  its  cus- 
tomary paper,  made  in  single  sheets,  found  itself  conducted,  in  its  turn, 
to  the  use  of  a  design  cut  in  relief,  and  worked  by  the  printing-press. 

The  point  which  decided  the  choice  of  the  Commission  was,  the 
certainty,  derived  from  processes  in  the  manufacturing  arts,  that  an 
aqueous  ink  can  be  printed  with,  et'onomically,  on  endless  sheets,  by 
means  of  rylinders.  The  Board  conceived  that  they  would  be  able  to 
combine  the  use  of  the  typograpliic  process  with  the  economy  of  press- 
work;  but  in  giving  up  the  endless  sheet,  they  have  been  obliged  to 
modify  the  ink  proposed  by  the  Academy.  In  fact,  when  it  was  attempted 
to  pull  off  proofs  from  characters  in  relief  with  aqueous  ink.  the  result* 
were  go  imperfect,  that  the  necessity  of  modifying  the  ink  was  imme- 
diately perceived.  As  is  well  knoivn,  the  t>'pograpbirid  printer  uses  an 
unctuous  ink,  and,  very  nutunJIy,  the  Board  souglit,  by  tbc  introduction 
of  an  unctuous  body,  or  of  a  varnish,  to  remove  tho  diftioultics  which 
embarrassed  them. 

But  as  common  ink  ground  up  with  varnish  or  an  unctuous  I)ody 
would  resist  too  much  tbc  action  of  chlorine,  and,  in  general,  of  all  those 
agents  which  affect  it  when  pure,  it  becimie  necessjiry  to  correct  thi« 
inoonrcnienoc:  this  was  accomplished  by  means  of  a  large  addition  of 
chalk.  Therefore,  the  ink  of  the  Board  became  ultimately  a  composition 
of  chalk,  of  ink-sediment,  and  of  varnish:  this  we  shall  call  dcfUtle 
varnish-ink. 

Chlorine  and  the  acids  act  upon  this  composition  the  same  ag  upon 
common  ink;  they  efface  it  simultaneously  with  the  characters  which 
are  superposed;  and  in  this  respect,  the  numerous  trials  which  tbe 
Board  liave  caused  to  he  made  have  most  satisfactorily  solved  tin's 
question,  and  produceii  an  ink  most  Bucecssfully  possessing  a  delibility 
e*jua}  to  that  of  common  ink. 

But  on    the  very  first   examination  ot  \\ie   s\wc\wvt-u&  ^^V\(^v  ^\5^ 
-^iaUter  of  Fimmcc  submitted  to  tbc  Commisavon,  aft*V  viV\c\i  vic^Y^- 
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pared  with  a  design  printed  typographically  with  the  deliblc  varnish-ink, 
three  vory  serious  objections  pn?si.'nled  themselves  to  the  use  of  this  ink, 
and  to  the  kind  of  printing  which  rendered  it  necessary. 

As  to  the  printing  process  used,  it  is  well  kno^vn  that  when  an 
impression  is  made  by  means  of  characters  in  relief,  the  paper  ia  indented 
in  such  a  manner,  that  if  the  characters  were  not  inked  at  all,  their  con- 
figuration would  not  be  the  less  marked  upon  the  paper,  only  it  become* 
evident  by  hollows;  in  all  such  parts  the  paper  is  rendered  denser  and 
smoother.  It  is  evident  that  this  indentation  would  resist  all  the  agents 
which  efface  common  ink  or  the  d<*]ible  varnish-ink,  and  Ihnt  it  is  c^iiite 
•ufliiciontto  guide  the  hand  of  the  fraudulent  imitator  who  might  attempt 
to  reinstate  the  etiaced  design. 

In  feet,  the  Academy  may  convince  themselves,  by  examining  the 
specimens  whicli  we  place  before  them,  and  in  which,  after  liuving 
removed  in  the  most  careful  manner  every  vestige  of  the  design,  by 
means  of  chlorine,  of  acid?,  and  of  alcohol,  the  indentation  remained  lo 
perfect  that  the  sniallost  lineaments  of  the  design  continued  to  l>e  visible.  ' 
A  practised  hand  could  reinstate  their  pritnitivc  tint,  by  fol!ov*ing  each 
trait  with  a  pcji,  the  task  being  remarkably  facilitated  by  the  nature  of 
the  design;  a  circumstance  to  which  we  shjill  return  further  on. 

It  is  true  that  such  work  would  require  time,  and  consequently  be 
too  costly  to  be  at  all  applicable  to  tlie  fraudulent  trade  in  bleached 
stamps;  but  the  presence  of  the  varnish  which  enters  into  the  com- 
position of  the  ink  used  by  the  Board,  tends  lo  remove  this  difficulty. 

We  shall  remark,  that,  in  onler  to  observe  the  eftVct  of  the  indenta- 
tion, wc  treated  the  paper  %vith  chlorine  and  acids  to  remove  the  ink  and 
chalk,  and  then  with  alcohol  to  remove  the  varnish.  But  this  treatment 
with  alcohol  would  be  useless  to  the  falsifier,  and  he  would  take  care  not 
to  have  recourse  to  it.  For,  af^er  having  destroyed  the  ink  of  the  design, 
he  would  find  again  every  trace,  either  by  the  indentation,  or  by  the 
yellowish  tint  left  by  the  vaniish,  or  by  the  transparency  communicated 
by  the  latter  to  the  paper. 

These  circumstances  will  eT]»lain  to  the  Academy  how  very  easy  it 
has  been  for  us,  nftrr  having  written  upon  the  paper  submitted  by  the 
Minister  of  Finance,  4o  efface  the  writing  entirely,  and  then  to  reproduce 
the  design  either  wholly  or  partially.  Ilaring  given  similar  sheets 
covered  with  characters  written  inthe  nsual  manner  to  persons  in 
practice,  and  good  hands,  they  eifaccd  any  words  that  we  pointed  out,— 
they  restored  and  refitted  such  portions  of  the  design  as  the  bleaching 
had  destroyed,  and — they  returned  the  sheets  to  us  in  such  a  state,  that 
any  word  wliich  had  been  effaced  could  be  replaced  by  any  other  word. 
Of  these  facts  the  Academy  may  judge  for  themselves,  by  examining  the 
specimens  which  wc  place  before  them. 

It  is  thus  as  much  by  the  effect  of  the  indentation  as  by  the  presence 
of  a  yellowish  varnish  in  their  delible  ink,  that  the  Board  of  Stamps 
have  produced,  it  may  be  said,  nothing  to  prevent  partial  falsifications. 
These  are  made  to  require,  without  doubt,  a  little  more  time,  and  a 
little  more  skill;  but,  nevertheless,  the  ComTa\s%\oxv*\^\<i\  ViV^v^:^^  ^^^sX 
the  adoption  of  Buck  a  pnpcr  would  d\muu«!ix  \»i.l  \\\>\ft  *^^  \coa^Q«et  v^ 
irauda. 
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What  iminonsc  injury  would  also  result  from  the  Bale  by  flP 
GovemmcDt,  in  its  official  character,  of  a  prepared  stuiuped  paper  which 
should  give  an  illusory  guarantee  only!  How  many  fulsifiers  would  be 
seduced  by  the  notion  that  tlicir  rriincs  would  be  the  better  conceded,— 
would  hare  a  superior  chance  of  posiiing  unpunished,  wheu  on  the  simple 
aspect  of  the  protective  paper  on  which  they  had  been  exercising  their 
culpable  skill,  the  interested  parties  in  the  first  instance,  and  subsequently, 
in  certain  cases,  both  judge  and  jury,  might  Imj  disposed  to  reject  every 
suBpiciun  of  fraud!  Dut,  if  the  paper  submitted  to  our  examination  does 
not  oft'er  the  guarantees  which  every  lionest  man  would  wish  to  »ee 
combined  in  iiu>trument8  which  must  become  the  securities  of  honour 
and  property  in  private  life,  there  remains  for  investigation  the  inquiry, 
Will  it  satisfy  ibe  principal  want  of  the  Boiird  of  Stamps,  and  safely 
protect  the  interests  of  the  revenue? 

A  sheet  of  stamped  pa[>er  wliich  has  been  used,  and  afterwards  pur- 
chased to  be  bleached  and  re-sold,  can  have  been  subjected  to  an  operation 
of  but  two  or  three  farthings  in  cost,  in  order  that  tl»e  trade  may  yield  a 
profit,  It  therefore  follows,  that  the  siuallest  delible  design  would  be 
8u6icient  to  destroy  the  traffic,  if  the  design  must  be  reproduced  by  hand 
after  the  bleaching. 

Uut  would  it  be  necessary  to  reproduce  the  design  by  hand  on  the 
paper  proposed  by  the  Board  ?     No,  certainly  not. 

If  the  progress  of  chemistry  multiplies  tlie  difficulties  at  every  step, 
in  the  search  of  securities  iigainst  the  falsification  of  writings,  the 
progress  of  the  imitative  arts,  on  their  side,  raise  up  a  crowd  of 
obstacles,  desfmclive  of  the  greater  jiart  of  the  processes  used. 

Thus,  in  the  simple  fact  of  the  Board  having  introduced  a  varnish 
into  their  ink,  the  Commission  see  the  possibility  of  transferring  the 
design  to  a  lithographic  stone,  and,  conscfjuently,  of  ref»ro<luiing  indefi- 
iiitoly  the  identical  design  on  the  piiper  of  old  stamps  which  may  have  been 
bleached  ;  a  result,  which  also  can  be  obtained  by  a  less  direct  means, 
and  which  we  shall  notice  hereafter.  The  bleaching  of  the  used 
stamp-paper  would  then  indeed  cost  a  farthing  or  two  more  than  at  pre- 
sent, and  this  would  be  the  total  amount  which  the  Board  would  gain  by 
changing  its  system  of  mmiufacturo. 

The  Board  need  not  trouble  itself  to  abandon  its  present  course* 
Besides,  of  what  use  would  it  be,  if,  as  they  tell  us,  a  law  demanded 
by  the  public  interest  will  in  future  place  such  misdemeanors  iu  the  rank 
of  crime ;  everybody  will  reply  as  we  do,  that  if  a  law  would  prevent 
them,  it  should  be  confined  to  the  declaration  that  the  bleaching  of  the 
stamps  ill  circulation  is  become  criminal. 

After  having  rejected  their  mode  of  printing,  on  account  of  the 
indentation  that  it  jtroduces,  and  their  kind  of  ink,  from  the  vamiab  it 
contains,  there  remains  to  be  examiucd  the  species  of  design  selected  by 
the  Board  of  Stumps,  not  as  a  work  of  art,  but  with  regard  to  the 
difficulties  which  it  throws  in  the  way  of  falsifiers,  and  of  the  bleachers 
of  used  stumps. 

Tliis  design  has  been  executed  by  a  very  complicated  process,  but 
which  is  founded  on  the  ingenious  arrangement  by  the  aid  of  which  M. 
Colas  has  engraved  the  plates  in  the   fn'sor  rfe  NmnUtmUUiuc,     U  ^ 
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Known  that  this  kind  of  engraving  is  performed  by  a  machine,  which 
■nivrs  parallel  lines  on  tlio  cop|>cr- plate,  receding  from  each  other  in  the 
■arts  11  here  light  is  desinii>le,  and  approaching  to  fonii  (he  shadowH,  but 
which  run  without  interruption  from  one  side  of  the  plate  to  the  other. 
I  The  Board  has  thought  proper  to  place   in  the  middle  of  the  sheet 

pf  paper  a  figure  of  Justice  seated,  about  3  j  inches  high,  and  about  the 
#ame  at  the  base.  This  figure  may  be  surrounded  by  any  design  whatever. 
I  The  type  of  this  figure  may  be  found  in  the  centre  of  the  usual 

Bolourless  stamp;  it  was  originally  taken  from  a  bronze-plate,  on  which 
b1.  Gallc  bad  cut  in  relief  the  model  of  a  seated  figure  of  Justice,-  by  its 
■Deans,  the  process  of  AI.  Colas  produced  an  engraving  on  a  plate  of 
copper. 

Proo&  of  tliis  latter  plate  were  taken,  and  transferred  to  wood,  and, 
by  the  common  means  of  wowl-cutting,  a  similar  figure  was  obtained  on 
the  block,  but  in  relief.  From  this  block,  casts  were  taken,  ^vhich  after- 
wards seryed  as  moulds  to  prmUice  plates  in  relief  similar  to  the  block, 
and  which  were  necessary  when  the  printing  press  was  to  Iw  used. 

The  wood-cut  being  once  obtained,  as  many  lypogmphical  ]ilatei 
could  be  obtained  'is  were  desired,  and  in  a  degree  identical  with  the 
model.  But  docs  the  cutting  in  wood  faitlifully  rc-produce  the  copper 
furnished  by  the  machine  of  M.  Colas?  It  is  quite  impossible  that  it 
should.  At  least,  in  the  attempts  produced  to  us,  we  cannot  recognise 
tiiat  delicacy  and  purity  which  characterize  all  the  productions  of  M. 
Colas;  and  further,  iho  several  casts  arc  certainly  not  identical  with  each 
ther,  80  lliat,  although  we  might  expect,  witli  regard  to  art,  very 
successfid  results  from  tlie  exertions  of  our  most  skilful  engravers  in 
relief,  the  kind  of  engraving  adopted  by  the  Board  produces  a  grave 
absurdity, — the  clear  and  regular  work  of  a  machine  is  by  means  of 
a  transfer  laid  upon  a  block;  this  block  is  then  cut,  cast  from,  and  the 
matrices  thus  produced  furnish  the  plates  from  which  the  design  is 
printed.  A  series  of  transformations  thus  takes  place,  which  converts  the 
original  design  into  a  spiritless  copy.  At  each  succeeding  step  it  suffers 
further  deterioration. 

Thus,  the  single  fact  of  desiring  to  preserve  the  hand-made  paper 
rendered    typographicul   printing    necessary,    mid  this    again   required 
such    peculiar    conditions,    that   the  process   with   which   3L  Colas  has 
ntly  enriched  the  urta  has  entirely  lost  its  merit. 

But  let  us  lay  aside  the  deterioration  which  the  figure  in  question 
must  suffer  in  the  transfers  to  which  it  is  submitted.  I^t  us  suppose  that 
the  figure  of  Justice  is  printed  directly  on  the  stamp,  with  the  copper- 
plate executed  by  M.  Colas,  and  that  this  figure,  althoughj  in  this  case, 
more  difficult  to  be  re-produced,  in  consequence  of  its  delicuoy  an*!  clear- 
ness, might  be  advantageout^ly  replaced  by  a  design  of  another  kind.  In 
a  word,  when  the  Commission  proposed  the  employment  of  a  cylinder 
engraved  by  the  rose-engine,  it  was  because  they  ronccived  that  designs 
o  most  difficult  of  imitation  were  not  always  those  in  which  per- 
sonages are  introduced,  for  the  absence  of  all  symmetr)-  in  them  renders 
comparison  difficult  and  equivocal;  they  preferred  a  simple  species  of 
design,  produceil  by  lines  crossing  each  other  at  detcnnined  angles,  and 
thus  producing  a  multitude  of  very  small  tiguieb^  ^rfe*:\\^-  Weu'tttiaN-*  wiA. 
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tbecauac  the  eye  can  include  a  considerable  number  of  them  ftt  a  gknoft,) 

taaily  oompare<l  with  each  other. 

The  Commission  feel  confirmed  in  this  opinion,  nnd  submit  that, 
after  it  is  seen    with  what   facility   the  figure  of  Justice  haa  been  re- 
produced upon  the  paper  submitted  to  their  examination,  though  thi»i 
figure  had  previously  been  entirely  cfiiiccd,  it  is  impossible  for  to  entertain j 
the  slightest  doubt. 

The  Board,  in  preferring  to  all  other  considcrntionB  the  cmpIoAiuenl 
of  their  hand-n»ade  jwiper,  have,  therefore,  jdaccd  themselves  in  a  posi- 
tion winch  successively  robs  them  of  every  advantage  presented  bj  thO; 
various  processes  which  they  proposed  to  adopt. 

The  typopniphiciU  procetw*  indents  the  papers;  if  this  be  cured  br 
pressing,  the  new  delible  ink  will  not  the  less  assist  in  re-producing  the 
design  nfl^er  the  bleacliing,  in  consequence  of  the  raniish  which  it  con- 
tains; and  finally,  typography,  which  prints  imperfectly  the  designs 
infinite  delicacy  which  the  Commission  had  in  view,  has  compelled  the 
Board  to  prefer  u  roar.<:er  design,  which  can  be  re-produced  by  hand  with 
a  deplorable  facility.  Their  prwess  will  not,  therefore,  prevent  falsifica- 
tion, and,  as  the  ink  they  employ,  and  the  desigu  they  have  chosen,  are 
fiivourable  to  lithographic  transfer,  it  will  not  interrupt  the  bleaching  of] 
the  used  stamps. 

Your  Commission,  baring  flius  examined  and  reasoned  upon  tho^ 
processes  'which  the  Boanl  have  employed  to  obtain  the  two-fold  object 
they  had  in  view,  proceed  to  lay  before  the  Academy  the  results  lo  which 
they  have  thought  it  their  duly  to  lijuit  themselves. 


SiECTloN  n. — Bleacliing  qf  used  Stamps. 

As  has  been  already  objscrved,  nothing  would    be  more  easy   than 
put  a  stop  to  the  bleaching  of  used  stamps,  in  the  way  it  is  at  pr**bentl 
practised;  the  simplest  delible  design  would  be  euough  for  the  purpose. 

But  the  difficulty  does  not  lie  here;  fur,   if  the  design   adopted  cua.J 
be  transferred  to  the  lithographic  stone,  it  may  be  reinstated  with  gre« 
facility  upon  the  bleached  paper,  and  thus  the  bleaching  trade  would] 
re -commence. 

It  may  l>e  said,  that  lithograpli}*  prints  its  proofs  with  an  unctuous 
ink,  which  would  he  indelible,   and   that  the   fraud   would   be   instantly 
detected.     To    this    it  may   be  unauswenibly  replied,    that    the  delible 
vamish-ink    wliich  the   Board  has  prepjired,  is  unctuous  and  delible,  ^ 
and  there  is  no  doubt  of  its  being  applicable  to  lithographic  printing.         H 

Therefore,  as  typography  and  lithography  can  make  use  of  the  same 
land  of  ink,  it  may  be  asserted,  that  every  impression  made  by  t\'pography 
may  become,  in  the  hniuls  of  the  litluigrapher,  a  type  susceptible  of  Imng 
multiplied  to  infinity,  and  at  a  very  low  cost. 

We  have  only  hitherto  remarked  on  the  facility  which  the  unctuous 
nature  of  the  ink  would  furnish   to   the  party  who  should  propose  to 
obtain  a  transfer  of  the  desigu  of  the  new  stamps  proposed  by  the  Board^fl 
on  the  lithographic  stone;  but  we  ought  to  go  further,  and  insUt  tliat^ 
ibis  desi^,  evcji  if  it  \verc  printed  with  an  ac^ueous  ink,  w  ould  not  be 
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BewtefnronraWc  (o  a  faiiliful  transfer.  ^Vliat  would  be  casierj  in  fact, 
Hh:%n  to  charge  each  lii»c  with  n  pen  filled  uith  an  unctuous  ink  prepared 
for  transferring? 

As  demonstration  of  this,  it  was  sufficient  for  the  Commission  to 
entrust  one  of  the  proofs  of  the  design  to  an  able  litliograplier,  in  order 
thai  he  might  make  a  trial  of  charging  some  parts,  and  rendering  them  fit 
for  a  transfer.  Wc  submit  the  result  of  this  experiment  to  the  Academy, 
and  they  will  think  with  us,  and  ^rilU  the  artist  who  has  thus  assisted, 
that,  with  a  little  time  and  expens<%  it  would  be  easy  to  re-produce  the 
rhole  figure. 

It  is  true,  it  has  been  objected  that,  after  having  bleached  the  uscid 
ipcr,  it  will  not  only  be  necessary  to  print  the  same  design,  but  it  must 
dao  be  printed  with  delililo  ink,  and  be  fitted  exactly  to  the  colourless 
stamp.  To  this  it  may  be  answered,  tliat  the  delible  vamish-ink  used 
^Kby  the  tyjiogniphcr  is  equally  accessible  to  the  lithographer,  and  the 
^^Brcardance  of  the  colourless  stamp  with  the  newly-printed  design  will  be, 
^^Bf  not  quite  exact,  at  least  sufficiently  so,  particularly  when  a  cobmrless 
^^■jtamp  -is  considered  whose  outlines  may  have  been  blunted  by  the 
^^Bleaching. 

^"  Therefore,  in  order  really  to  prevent  the  bleaching  of  used  stamps, 
not  only  as  it  is  praetisc<l  at  the  present  moment,  but,  if  we  rest  content 
witli  merely  making  it  a  litlle  more  difficult,  as  it  may  be  practised  in 
future,  the  three  following  conditions  must  be  obtained  and  combined. 

1.  The  pnper  should  be  covered  with  a  design  printed  in  an  atjueous 
ink,  which  cannot  be  directly  used  in  transfer. 

2.  The  design  should  be  of  such  delicacy  as  to  make   it  impossible 
|^_for  the  most  skilful  hand  to  charge  the  lines  with  an  unctuous  ink. 
^^F        3.  The  design  should  l>c  changed  eyery  year,  in  order  to  prevent  all 
^^^cmptation,  by  means  similar  to  those  used  in  the  production  of  it,  to 

imitation. 

t^p  to  the  present  time,  tyjiographlcal  processes  hare  produced 
^^nothing  which  can  justify  the  belief  that  they  can  be  used  in  satisfying 
^BSiese  conditions.  The  most  simple  means  would  therefore  be,  to  return 
^^Bo  the  endless  sheet,  the  engraved  cylinder,  and  the  thickened  Ink,  already 
^^BToposed  by  the  Academy.  But  in  perceiving  themselves  irresistibly 
^^^turning  to  this  point,  the  Commission  have  felt  that  they  ought  not  to 
confine  themselves  to  mere  advice,  but  to  demonstrate,  by  incontestable 
^^U^cts,  the  perfect  efficiency  of  their  proposals. 

^^P  They  lu-e  confident  that  common  writing  ink,  thickened  with 
moulders'  plaster,  furnishes  an  article  perfectly  proper  for  printing  with 
cylinders. 

They  have  the  honour  of  laying  before  the  Academy  the  results  of 

le  experiments  they  have  made  with  this  ink  by  means  ef  a  cylinder. 

The  Commission  proceeded  further,  and  being  disposed  to  remove, 

much  as  in  their  power,  the  difficulties  which  have  distracted  the 

ird  of  (Stamps,  they  considered  whether  it  would  not  be  jwssiblc  to 

■eservc  tlic  advantages  of  an  aqueous  ink,  and  not  hfive  recourse  to  the 

iploy  of  machine-made  |>aper- 

They   conceived    that  the   use   of  the  copper- plate  print in^-^cc«a 
^^descrrcd  to  be  examined  for  this  purpose,    lu  iw:X^  xV<&  VlQTSv\xaxA\Q>'tL 

^  ^ 
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Lave  taken  oflT,  by  a  press  of  tliis  Icinct,  in  aqueous  mlc,  proofs  of  tb« 
most  delicate  designs  they  could  procure,  and  succeeded  perfectly  well. 

The  Board  mi^Iit^  therefore,  if  the  cost  of  printing  were  [not  aa 
objection,  and  which  we  cannot  discuss  here,  adopt  the  use  of  a  similar 
prcss,  and  by  so  doing  miglit  substitute  an  engraved  plate  for  the 
cylinder, — replace  the  machine-made  paper  by  sheets  pasted  end  to  end, 
and  make  use  of  common  ink,  maintained  at  a  proper  thickness,  without 
any  unctuous  or  resinous  addition,  and  avoiding  varnish. 

The  Commission  finally  inquired  if  it  would  not  be  possible  to  apply 
the  t^i)ographic  process  more  successfully  than  it  had  hitherto  been  done, 
in  ortlcr  to  accomplish  the  object  intended. 

They  found  but  one  means  by  which  typography  could  produce 
design  which  could  prevent  the  bleaching  of  the  used  stiuups.     This 
consisted  in  priuting  the  design  ^vith  two  inks,  the  one  delible,  the  other 
indelible. 

Suppose,  for  example,  that  the  ground  of  the  design  was  of  a  lace- 
pattern,  tmd   (hat  a  number  of  small   circles  were  distributed  here  an 
there  over  the  whole  surface;  suppose  that  each  small  circle  was  forme 
of  a  semi -circumference  dclibic,  and  a  scmi-cireumfcrencc  indelible;  wilU. 
such  precautious,  the  bleaching  of  the  used  stamp  would  certainly 
impossible. 

In  fact,  the  bleaching  liaving  removed  the  delible  portions  of  cac 
circle,  let  us  inquire  Iiow  they  may  bo  restored.     By  hand,  it  would 
too  costly;  and  by  printing,  it  would  be  impossible,  for  the  coincidence 
of  the  serai-circumference  preserved  on  the  paper  and  thot  which  must 
he  added,  could  not  be  accompli&hed  by  any  means. 

In  this  system,  it  would  be  of  little  consequence  whether  the  deli 
ink  were  unctuous  or  aqueous,  for  the  process  of  transfer  could  not 
used. 

To  curry  on  a  fraudulent  trade  in  such  paper,  an  establisbmeui 
would  he  necessary  i"  which  all  the  processes  of  the  Board  must 
imitated;  this  could  not  be   done  without  that  co-operation  of  willin 
agents,  and  species  of  publicity,  which  render  such  frauds  impoftsiblej 
Besides,  who  would  risk   the  heavy  expense  which  would  be  necessary 
for  such  an  uudertaking,  when  the  sale  of  the  article  would   be  so  sur 
rounded   with   difficulties,  and   be   constantly  threatened   with   severe 
punishment  by  the  law? 


a 
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^^^^    A  POPULAR  COURSE  OF  ClfKMISTRY.  ^^ 

^K  I 

^^P  NiTROOEN.  ' 

Tntf  singular  elementary  form  of  matter  mar  be  vciy  readily  procured 
by  tbe  following  simple  proreas: — 

Fill  a  soup-plate  with  water,  and  float  on  this  a  little  saucer  or  cup 
of  earthenware,  holding  a  hit  of  phosphorus  about  the  size  of  a  large  pea  ; 
have  ready  at  hand  a  di^flagrating  jar,  (that  is,  a  glass  jar  of  the  shape  of 
a  bottle  when  the  bottom  is  removed.)  holding  about  three  pints:  now, 
by  means  of  a  heated  wire,  kindle  the  phosphoruss  and  immediately  invert 
over  its  flame  tlic  deflagrating  jar  without  the  stopper;  let  the  jar  stand 
in  the  plate,  and  then  put  in  the  stopper;  jou  mil  find  the  combustion 
of  the  phosphorus  go  on  for  some  time;  a  vast  quantity  of  white  fumes 
e  evolved,  the  water  rises  inside  the  jar,  and  at  length  the  combustion 

the  phosphorus  ceases. 

I^et  the  apparatus  remain  at  rest  for  a  few  minutes,  and    vou  will 

d  the  white  fumes  i-anish;  they  consist  of  phosphoric  acid^  which  is 
rapidly  soluble  in  water:  there  now  remains  in  the  jar  a  gaseous  body, 
which  is  nitrogen^  very  nearly  pure.  Get  the  pneumatic  trough  ready, 
and  now  sink  the  plate  beneath  the  water,  and  remove  it.  The  next 
thing  to  bp  done  is,  to  get  tlie  little  saucer  out  of  the  jar;  and  this  you 
may  easily  do,  by  shaking  the  jar  slightly  from  side  to  side,  so  as  to 
splash  some  water  into  the  saucer,  and  so  sink  it  to  the  bottom  of  the 
trough:  this  being  done,  slide  the  jar  on  the  shelf  of  the  trough,  and  take 
another  jar  nearly  the  same  size,  611  it  with  water  in  the  trough  as  usual, 
and  transfer  the  gas  in  the  first  jar"  into  it;  and  then  transfer  it  back 
again,  and  so  on  three  or  four  times.  The  object  of  doing  this  is  to  wash 
the  nitrogen  from  any  adhering  phosphoric  acid;  and  you  will  now  find 
the  nitrogen  perfectly  clear,  transparent,  invisible,  and  very  nearly  pure. 
Transfer  it  into  as  many  small  stoppered  bottles  as  it  will  fill,  and  act 
them  aside  for  the  following  experiments. 

Nitrogen  gas  is  chiefly  characterized  by  negative  properties:  it  has 
'^o  colour,  no  sraoll,  no  taste,  no  action  on  colours,  is  not  absorbed  by 
Tpater,  is  not  inOammabte,  and  wilt  not  support  life,     i 

Open  a  bottle  of  nitrogen,  apply  it  to  the  nostrils,  and  you  will  find 
It  inodorouq,  provided  that  it  has  been  well  washed;  and  remember  that 
for  these  experiments  such  must  be  the  case.  Now  inhale  a  Uttle  of  it 
from  the  bottle,  which  may  be  safety  done,  and  you  will  liiul  that  it  has 
taste. 
Take  another  bottle  of  the  gas,  open  it,  and  place  in  it  a  slip  of 
litmus  paper,  the  blue  colour  of  which  undergoes  no  change ;  now  put 
in  a  slip  of  tunueric  paper;  its  yollow  colour  undergoes  no  cl»ange;  so 
lliat  you  may  conclude  from  these  two  experiments,  that  nitrogen  is 
neither  acid  nor  alkaline,  nor  capable  of  destroying  colour. 

Pour  about  an  ounce  of  water  into  the  bottle,  insert  the  stopper, 
and  shake  the  l>ottlc  for  some  minutes,  and  you  will  find  that  after  «v 

ing  you  can  leiuuve  the  stopper  as  rca^y  aa  al  ^r^V.    'W^^<^Ns^^^^a^ 
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nitrogen  la  not  absorbed  by  the  water;  for  if  it  were,  the  stopper  wouM  H 
become  firmly  fixed  in  ita  place  by  the  pressure  of  tlie  estemal  air,  a*  H 
cipluincd  when  speaking  of  cliloriiie,  Vol.  II..  p.  21(2.  H 

Any  smtiU  animal  soon  dies  if  put  into  a  bottle  of  nitrogen,  but  ihcro  H 
is  no  occasion  for  3'ou  to  make  this  experiment;  the  fact  is  established  H 
beyond  a  doubt,  and  true  chemists  are  always  imwilling  to  make  either  H 
wunton  or  cruel  experiments.  '^M 

Now,  from  the  circumstance  of  nitrogen  being  incapable  of  tup-S 
porting  life,  the  term  azofe  has  been  applied  to  it^  and  indeed  it   is  in  H 
common  use  in  some  schools  of  chemistry.     Tlje  term  azote  is  of  Oreek  H 
derivation,  and  signifies  priinitive  of  lift:  this  term  is  highly  objection-  V 
able,  because  all  other  gaseous  boiliea  are  privative  of  life;  so  iJkat  this 
cannot  be  considered  us  a  lourked  and  peculiar  property  of  nitrogen;  you 
will  find  liereafter,  tliat  nitrogen,  when  m'tjeed'xn  a  certain  proportitm  with 
oxygen,  is  absolutely  essential  to  life,  and  no  other  gas  can  be  substituted 
for  it. 

Azote,  therefore,  is  u  had  term,  and  I  prefer  that  of  nitrogen,  which 
simply  implies  that  it  is  a  generator  of  nitric  acid,  as  our  future  fxiie- 
limeuts  will  fully  demonstrate. 

Nitrogen  is  u  perfect  non-suppoHor  of  combustion ;  nothings  not 
ercn  the  most  infltunmable  bodicfi,  will  burn  in  it.  Immerse  a  lighted 
taper  into  a  bottle  of  the  gas,  it  is  extinguished  as  effe<iually  as  though 
you  had  plunged  it  into  water.  Take  a  small  defiugruting  spoon,  con- 
taining a  little  globule  of  potassium;  heat  (he  spoon  in  the  spirit-honp, 
until  the  mefal  burns  with  a  vivid  red  flame;  then  quickly  plunge 
it  into  a  bottle  of  nitrogen;  tiie  bunting  metal  is  cxiingu)«ihed.  Take 
another  spoon,  containing  a  bit  of  phoi^phurus;  heat  it  in  (he  spirit-hunp, 
tiiiiil  it  bums  vehemently,  then  plunge  it  into  another  bottle  of  nitrogen,  fl 
and  the  burning  ])hosphorus  is  extinguished.  ^ 

Now,  these  few  experiments  will  be  sufficient  to  give  you  a  notioii 
of  the  negative  characters  of  nitrogen;  you  may  cnnsider  it  abnost  as  on 
inert  bwly;  it  is  rather  lighter  tlian  common  air;  10()  cubical  inches 
weigh  20*10  grs.,  and  its  specific  gravity  in  reference  to  hydrogen  is  as 
14tul.  1 

I  must  now  Inform  you  regarding  the  theory  of  its  GTolution  in  thew 
process  that  we  .set  out  with.  ^ 

Phosphorus  was  burned  in  a  confined  portion  of  air  in  the  defla^ 
grating  jar.  Now,  atmospheric  air  is  a  mixture  of  oxygen  and  nitrogen 
gases;  the  former  uniteii  with  the  phosphorus  to  form  phosphoric  nciti^ 
which  was  absorbed  by  the  wat*'r;  and  the  rise  of  the  water  in  the  jar 
indicated  the  bulk  of  oxygen  thus  abstracted,  leaving  the  nitrogen;  so 
that  this  experiment  may  be  considered  as  a  kind  of  rough  anatysiB  or 
dcco]u]m&ition  of  utmosphcric  air. 

This  is  not  tlic  only  method  of  procuring  nitrogen;  but  it  is,  pcrhnps, 
the  readiest.  You  may  procure  it  by  taking  a  tall  glass  jar,  moistening 
its  interior  with  water,  and  then  shnking  some  elcan  iron  filings  into  it, 
su  that  they  may  slick  to  the  sides  of  the  glass;  invert  this  into  a  plate^ 
of  water,  and  leave  it  for  a  day  or  two,  when  the  bright  iron  willfl 
begin  to  rusi^  or,  chemicnlly  sjieaking,  it  will  combine  with  the  oxygen 
of  the  air  in  the  jaXy  forming  oxide  (jf  iron ;  ibc  vto^fti  in  the  ^late  wili^ 
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^^fiowly  rUe  in  tlie  jar,  indicating  the  Wlk  of  oxygon  tlius  nl>9or1)ed  or 
[      combined  with  (he  iron ;  ami  you  will  find  nitrogen  left  behind  if  you 
\       tmnsfer  it  to  the  pneumatic  trough,  uud  examine  its  properties, 
;  A   great   degree  of   doubt   cxi&ts    amongst    chemists    as    to    the 

elementary  nature  of  nitrogen  ;  many  experiments  have  been  made  upon 
^^Jl,  to  (est  its  compound  nature,  but  hitherto  no  proofs  have  been  offered 
^^■f  its  decomposition,  and  we  ore  therefore  compelled  to  acknowledge  it 
^^%s  an  elementary  or  simple  form  of  matter,  which  as  yet  resists  the  utmost 

exertions  of  analytical  skill  to  decompose. 
^^^        M'e  kiibw  nothing  whatever  regarding  its  uUiuiutc  nature;  I  there- 
^^^re  must  discuss  its  history,  unbiassed  by  any  h,>']>othesi&  or  theory. 
^  I  will  now  direct  your  attention  to  ilie  compounds  which  nitrogen 

^^brms  with  oxygen.     ITiese  are  very  important, und^/iW  in  number:  they 
^^pn?  culled^   respectively,   nitrous  aside,  nitric  oside^  hypotiitrous    acult 
^^niiroHs  acid,  and  nitric  acid.     These  are  all  perfectly  well-defined  chemical 
coiftiMtuiidjf;  but  there  is  an  important  mechanical  mixture  of  oxygen  and 
MitrogeH^  constituting  atmospheric  air. 

In  the'  compounds  of  oxygen  and  nitrogen,  you  will  hare  an  excel- 
lent opportunity  of  seeing  how  regvilorly  and  how  definitely  the  two 
Klements  combine;  that,  although  they  combine  in  fire  proportions,  yet 
be  proj>ortion  of  nitrogen  remains  unaltered  throughout  them  all;  but 
be  oxygen  adds  on  in  proportions  which  are  simple  multiples  of  the  first 
or  equivalent  proportion.     This  matter  will  perhaps  be  more  intelligible 
I       to  you  from  tlje  following  statement: — 

The  ecjuivalent  number  of  nitrogen  is  =  14;  that  of  oxygen,  =  (\. 
Now,  in  the  first  compound  that  they  form,  14  of  nitrogen  and  8  of 
oxygen  combine  to  produce  2'2  of  nitrons  oxide;  the  second,  14  nitrogen 
4-  16  oxygen  =  30  nitric  ojeide;  the  third,  14  nitrogen  +  24  oxygen  z= 

N8  ht/poni/rous  acid;  the  fourtli,  14  nitrogen  4.  32  oxygen  =  46  nitrous 
cid;  and  in  the  fifth,  14  nitrogen  -f  40  oxygcu  =;  54  nitric  acid;  the 
roportion  of  nitrogen  remains  (he  same  throughout  them  all, — riz.  14, 
.  or  1  proportional,  whilst  that  of  the  oxygen  is  as  8,  16,  24,  32,  40,  or  as 
^HL  2,  3,  4j  5  proportionids. 

^V  In  atmospheric  air,  u  mere  mixiufe,  remember,  the  case  is  different; 
I  in  it,  i/ro  proportionals  of  nitrogen  14x2=:  28,  are  mixed  with  one  pro- 
^^A^rtioual  of  oxygon  =  8. 

^^P  Having  premised  thus  much  concerning  these  matters,  let  ua  now 
^^^tocecd  to  the  examination  of  the  first  compound, — namely, 

NiTnois  Oxide. 

ov  require  for  the  production  of  this  gaseous  body,  a  few  ounces  of  a 
t  called  nitrate  of  ammonia:  this  can  be  purchased,  but  you  can  easily 
nke  it;  and  if  you  wish  to  gain  proficiency  in  chemistry,  3*ou  should 
never  lose  an  opportunity  of  making  on  experiment. 

Dilute  three  or  four  fluid  ounces  of  pure  nitric  acid  with  about  as 

much  water;  place  the  diluted  acid  in  a  large  oloon  basin,  and  now  add 

to  it,  lump  after  lump,  some  carbonate  of  ammonia^  or  mlati/c  salt,  which 

is  a  very  cheap  and   well-known  substance;  as  it  touches  the  acid,  a 

olent  effervescence  ensues,  due  to  the  expulsion  of  the  carbonic  acid. 

the  carbonate  by  the  nitric  acid,  vhicli  ba»  i\  ^ttoxv^  vffi«iv\.^  ^«i*^^ 
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nromonia.     Tuke  care  that  this  efferresoence  does  not  go  on  too  rapicU^r, 
which  you  can  wisily  do,  by  dropping  the  carlwnate  into  the  acid  rerj      ,, 
gradually,  for  otherwise,  if  hastily  and  incautiously  added,  part  of  tbe^| 
materials  would  effervesce  over  tuid  be  lost;  it  is  as  well,  therefore,  toV 
guard  against  this  accident  by  having  a  larg*;  basin,  so  that  if  the  mate 
rials  foam  up,  they  may  not  nm  over.     Well,  then,  go  on  adding  the 
carbonate  until  the  effervescence  ceases,  or,  in  other  words,  until   th 
nitric  acid  is  saturated  or  neutnilized  by  the  ammonia.     Perhaps  if  there 
is   any  crj'stalline  deposit  in   the   basin   during   the  process,   it  will   be 
requisite  to  add  an  ounce  or  two  of  water  to  dissolve  the  newly-formed 
nitrate  of  ammonia:  you  thus  obtain  it  in  solution,  and  this  must  be 
strained  or  filtered  through  a  pice*'  of  fine  muslin,  tied  around  the  rim  of 
II  glass  funnel,  so  that  it  may  bag  into  it^  centre;  thus  filter  the  solution 
into  a  clean  carthenn'arc  basin,  put  in  a  small  lump  of  the  carltonate^  so 
as  to  ensure  saturation  or  neutrality,  and  set  the  bat^in  on  a  hidlefuU  of 
sand  over  the  fire,  or  place  it  at  once  in  an  oven  moderately  heated, 
and  let  it   evaporate  slowly  to  dryness;  you  thus  obtain   the   nitrate  oT 
ammonia  in  a  solid  state,  as  a  wliite  crystalline  mass,  which  you  mu^t 
detach  from  the  basin  with  a  clean  knife;  put  it  into  a  stoppered  or  well- 
corked  bottle  ready  for  your  experiment. 

Take  a  half-pint  glass  retort^  with  n  long  neck,  and  put  into  iftj 
about  two  ounces  of  the  nitrate  of  ammonia;  now  arrange  the  retort  o 
a  retort-stand,  so  that  the  end  of  the  neck  dips  beneath  the  water  of  th 
pneumatic  trough;  apply  a  gentle  heat  at  first  to  the  bottom  of  the  retort, 
by  means  of  a  spirit  or  argand-lamp,  until  the  nitrate  liquefies,  then 
increase  the  he.it,  and   it   will   vory  soon  begin  to  boil.     An  abundant 
evolution  of  gaseous  matter  taki>s  place  ;  tliis  may  be  collected  in  jars,  or  j 
stoppered  bottles  ;  and  when  you  have  collected  about  two  or  three  quartJi^fl 
you  may  stop  the  operation  by  withdrawing  the  lamp,  and  then  lifting  the™ 
neck  of  the  retort  out  of  the  water,  let  it  carefully  cool,  and  you  will  find 
that  a  considerable  quantity  of  the  nitrate  remains  in  it,  which  will  set  ■ 
into  a  solid  crystalline   mass:   this   will  yield   more  nitrons  o-ritie  at  a^ 
future  opportunity,  rmd  therefore  tt  is  as  well  to  keep   it   in   the   retort, 
so  that  it  may  always  be  ready  for  the  production  of  gas  whenever  you^ 
chance  to  require  it.  ^| 

Now  the  theory  of  the  decomposition  of  the  nitrate  of  ammonia,  ^d^ 
consequent  production  of  nitrous  oxide,  I  shall  leave  until  I  have  brought 
the  nature  of  ammonia  l)cfore  you.     We  will  proceed  at  once  to  thftH 
I  examination  of  the  gas  collected  in  the  bottles.  i^| 

The  nitrous  oxide  js  gaseous  at  all  common  temperatures ;  hy  n~ 
Yery   strong   pressure  it   passes  into  the  liquid   state,  so  that,  strictly^ 
speaking,  it  is  not  a  gas,  but  a  rapour. 

It  supports  combustion,  and  this  you  can  try  by  plunging  a  1ight4 
taper  into  a  bottle  of  it  (which  you  may  open  in  the  usual  way,  bocaui 
nitrous  oxide  is  heavier  than  air).     The   flame  of  the  taper  is  greatly 
enlarged,  and  surrounded  by  a  purpli'^li  light. 

Now  try  how  it  supports  the  combustion  of  sulphur ;  put  the  sul- 
phur in  a  dt'tlagrating  spoon;  hoM  it  over  u  spirit-lamp  till  it  bums  with 
Its  fttue  flame,   and  then  plunge  it  into  a  bottle  of  the  gas  ;  the  fl; 
extingtmbed.     This  is  contrary  to  wUal  ^ou  N^oMld  be  led  to 
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nom  haTing  seen  the  combustion  of  the  taper  supported.  Try  if  it  vrill 
support  the  flame  of  phosphorus  :  put  a  small  fragment,  about  the  size 
of  half  a  pea,  into  another  deflagrating  ladle ;  kindle  the  phosphorus,  and 
instantly  plunge  it  into  a  bottle  of  the  gas  :  it  is  also  extinguished.  This 
lA  yet  more  strange  than  the  extinction  of  the  flame  of  sulphur  ;  but  you 
must  not  be  hasty  in  drawing  the  conclusion,  that  nitrous  oxide  is  inca- 
pable of  supporting  the  flame  of  these  two  substances. 

Try  the  experiments  again,  heating  the  sulphur  until  it  bums  with  a 
larger  and  brighter  flame,  and  then  put  it  into  the  gas ;  it  will  go  on 
raing,  almost  as  brilliantly  as  in  oxygen. 

Now  let  the  phosphorus  bum  a  second  or  two  in  the  ah  with  a 
right  flame,  and  then  put  it  into  the  gas,  and  it  will  go  on  buniing  with 
such  daz/lbig  splendour,   that  the   e3'e  can  liardty  bear  the  light  of  the 
combustion  :  indeed^  it  is  nearly  equal  to  that  produced  by  the  combus- 
tion of  phosphorus  in  pure  oxygen. 

But  what  is  the  reason  that  these  substances  refuse  to  burn  in  the 
one  case,  but  do  so  vehemently  in  the  other?  Why,  simply  this:  when 
introduced  into  the  gas  at  the  moment  that  they  Jirsl  begin  to  burn,  they 
are  not  hot  enough  to  decompose  it,  and  unite  with  its  oxygen  ;  but  let 
them  bum  a  little  while  in  air,  and  they  then  get  hot  enough  to  decom- 
pose the  gas,  and  their  combustion  is  brilliiuitly  supported  byit«  oxygen. 

Nitrous  oxide  is  slightly  iibsorbed  by  water,   wIiicFi  takes  iip   about 
its  own  bulk,  but  this  absorption  does  not  take  place  with  a  degree  of 
pidity  sufficient  to  interfere  with  its  collection  in  tlie  pneumatic  trough. 

It  is  ft  little  heavier  than  air,  its  specific  gravity  being  as  1*534  to 

,  and  compared  with  hydrogen,  oa  22  to  1 . 

It  is  called  nitrous  acide,  because  it  is  not  an  acid  gas;  and  of  this 
you  may  presently  convince  yourself,  by  putting  a  bit  of  litmus  paper 
into  a  iKtttle  of  it,  which,  if  pure,  will  not  afliect  the  test. 

It  consists  of  8  parts  by  weight  of  aryg-ew,  and  1 4  parts  by  weight 
nitrogen;  these,  you  will  remember,  are  single  equivalents  of  each,  the 
uiralent  nimiber  of  nitrous  oxide  is  therefore  22. 

The   accompanying    symbol 
lay  serve'  to  show  you  the  volume 
id  weight  in   which  the   gases 
combine  to  produce  nitrous  oxide. 

The  larger  square  represents 
\e  volume  of  nitrogen,  the  smaller 
httif  a  volume  of  oxygen;  the 
weights  of  these  gases  fire  14  and  8,  and  they  combine  to  produLC  one 
Tolumc  of  nitrous  oxide,  whose  weight,  in  reference  to  hydrogen,  is  equal 
to  22 ;  80  that  you  see  the  volume  and  the  half-volume  are  cotiflcnscil 
into  one  volume  by  combination. 

This  gas  has  attracted  a  great  deal  of  notice,  on  account  of  tlie 
singular  property  that  it  possesses  of  producing  effects  resembling  those  of 
intoxication  when  breatlicd.  8ir  !I.  Davy  discovered  this  fiiet,  and  he 
and  others  very  frequently  made  the  experiment  of  inhaling  nitrous  oxide; 
this,  however,  cannot  be  done  with  impunity,  for  although  the  effects  it 
produces  arc,  generally  speaking,  of  the  most  pleasurable  and  tnuisient 
nature,  yet  serious  consequences  have  resulted  from  m\va3aw^  *\\.  \w  V\x^*t 
Vt»L,  JJi.  N  Vo 
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quantities,  and  in  an  impure  state.  I  do  not  odrite  you  to  try  the 
experiment,  and  therefore  shall  give  no  directions  about  tht  mode  of 
proceeding. 

From  the  exce«TC  degree  of  involuntarj  laughter  that  tntaroni 
oxide  generalljT  produces  when  breathed,  it  has  received  the  name  of 
laughing  gas. 

Wcnowcomc  to  the  second  compound  of  nitro^n  nnd oxygon,  namely, 
the  nitric  oxide.     The  term  nitnc  oxide  is  applied  to  it  because  it  contuJus^_ 
more  oxygen  than  the  nitrous*.  Nitric  oxide  i9&ga«coQsbody,pcrmaneDttf^| 
80*  at  all  known  tomporaturf s  and  pressures.     You  may  very  readily  pro-     i 
duce  it  as  follows : — take  a  tubulated  retort,  about  the  f^ame  size  as  that 
used  for  the  production  of  nitrous  oxide,  and  put  into  it  about  on  ounoej 
of  cuttings  of  copper,  or  bits  of  copper  wire, — any  old  or  useless  coppc 
>vill  do  ;  then  arrange  the  retort  yviih  the  beak   under   the  t.helf  of  th( 
pneumatic  trough ;  pour  on  the  copper  about  half  an  oimce,  by  measure,' 
of  strong  nitric  acid^  previously  diluted  with  an  ounce  and  n  half  of 
water ;  insert  the  stopper,  and  if  you  find  no  action  take  place  imme« 
diately,  you  must  gently  warm  the  bottom  of  the  retort  with  the  flam«^ 
of  a  spirit-lamp,  but  as  soon  as  you  find  an  eften'oscencc  taking  plaei 
and  gas  bubbling  through  the  water,  remove  the  lamp,  or  diminish  it 
flame,  lest  the   materials  should  lx)il   over  :   now   attentively  watch   th«j 
bubbles  of  tlie  gas  as  they  burst  on  the  surface  of  the  water,  and  you  wi] 
rery  soon  iiml  that  thoy  produce  a  dark  orange-coloured  vapour   at  thi 
moment  that  they  break  in  the  air.     AVlien  this  happen s,'hegin  to  collect 
the  gas  in  jars  or  bottles,  and  when  you  have  got  two  or  three  <juart&  of 
it,  you  have  euough  for  the  experiments  about  to  bo  detailed. 

If  you  find  the  action  of  the  acid  on  the  copper  ceases  before  you  haT 
collected  the  above  quantity  of  gas,  (and  very  likely  it  will,)  you  mm 
empty  the  blue  solution  out  of  the  retort,  (which  is  a  t^olutiou  of  nitrati 
of  copper,)  and  pour  on  some  fresh  diluted  acid,  and  resuiue  the  opera- 
tion ;  if  the  copper  all  dissolves,  put  in  a  few  shreds  more,  and  lhu«,  by 
adding  fresh  acid  and  fresh  copper,  you  may  obtain  as  much  gai  &■  yoo 
plciisc.  You  may  as  well  preserve  tlie  solution  of  nitrate  ^of  copper,  for 
it  will  serve  for  other  exjv?riments,  as,  for  example,  that  mentioned  in 
Vol.  II.,  p.  50. 

The  nitric  oxide  thus  collected  in  the  bottles  is  transparent  and 
colourless;  it  is  not  absorbed  by  water;  it  is  insfimtly  fata!  to  animal  life, 
and  extinguishes  (he  ilamc  of  a  taper.     Open  a  bottle  of  it  in  the  usual 
way,  and  plunge  in  a  ligbted  taper  ;  it  ivill  not  burn,  but  the  instant  that 
the  bottle  is  opened,  you  will  observe  a  dark  orange-coloured  vapour  per- 
vade its  interior:  this  is  due  to  the  union  of  the  nitric  oxide   with  the 
oxA'gen  of  the  air,  forming  ttifrom-  avid,  as  we  shall  presently  see;  and  whf 
I  directed  you  just  now  to  watch  for  tlie  same  orange-coloured  Tapoui 
attendiint  on  the  gas  bubbles  in  the  pneumatic  trough,   it   was   that  y( 
might  \w  certain  that  nitric  oxide  was  evolving  in  a  tolerably  pure  stati 
The  production  of  this  orange-coloured  vapour  is  a  strong  chomcteristi 
of  the  gas  in  question,  and  distinguishes  it  from  all  other  gases. 

Now  try  if  it  will  support  the  combustion  of  sulphur,  exactly 
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direct^  for  nitrous  oxide,  find  yoti  wilt  find  that  it  is  cxting^islied ;  but 
phosphorus  will  burn  in  it  with  cTtr^nip  **])lrndour,  if  you  introduce  it 
buminju:  iff/enWy,  although  it  19  extinguished  if  iminer&cd  in  tlie  gas  at 
tho  first  moment  of  combustion. 

AVhcn  phoRphorufl  thus  hums  in  nitric  oxide,  it  combines  \vith  tho 
oxygen,  forming  phosphoric  acid^  and  nitrogen  i«  set  nt  liberty;  and  from 
the  analytical  experiments  of  chemists  it  would  appear,  that  nitric  oxido 
is  constituted  of  J4  parts  by  weight  of  wiVrogc/i,  and  16  parts  by  weight 
of  oxygen  (so  that  it  contains  exactly  itvice  as  much  oxygen  as  nitrous 
oxide);  its  equivalent  number  is  therefore  30. 

Such  being  the  case,  I  think  it  must  be  erident  to  you  that  nitric 
oxide  consists  of  equal  volumes  of  nitrogen  and  ojt^getr,  whose  weights 
lire    to   each   other  as 

U,.,  1  .  Resulting  Volume. 

to  lo,  as  shown  m 

the  accompanying  sym- 
bol, and  these  gases  are 
combined  without  any 
change  of  volume,  or, 
in  other  words,  I  volume 
of  Httrogen  nr  14,  and  1  Tolume  of  oxygen  =  16,  combine  to  produce  2 
Tolumcs  of  nitric  osidr  =  30. 

Well,  then,  what  is  the  specific  grarity  of  this  gas,  as  compared  with 
a  Tolrnne  of  hydrogen  =:  1  ?  Why,  of  course,  it  must  be  the  Imlf  of  30  =. 
15  ;  Its  specific  gravity,  as  compared  with  air,  is  as  1*0.38  to  1000. 

AVhen  nitric  oxide  is  perfectly  pure,  it  htis  no  acid  properties.  Let  ' 
some  of  it  stand  over  water  to  absorb  any  nitric  acid  that  may  happen  to 
contaminate  it;  then  transfer  the  gas  into  some  clean  water,  and  whilst 
the  mouth  of  the  iiottle  remmns  under  water,  take  a  little  roll  of  litmus 
paper,  pnss  it  through  the  water  into  the  bottle,  and  you  will  find  that 
tlie  blue  colour  is  not  affected;  but  now  withdraw  the  bottle  from  the 
water,  so  as  to  let  air  come*  into  contact  with  the  nitric  oxide,  the  paper 
is  instantly  reddened  by  the  sudden  formation  of  the  fumes  of  nitrous 
add. 

Take  n  tall  glass  jar,  holding  about  a  pint ;  fiD  it  with  water»  and 
invert  it  on  the  shelf  of  tho  pneumatic  trough,  and  fill  it  about  half-full 
of  chlorine;  then  fill  the  remaining  half  with  nitric  atide,  and  you  get 
the  orange-coloured  fumes  evolved. 

But  chlorine  contains  no  oxygen, — how,  then,  are  they  produced  ? 
Simply  thus:  water  is  present,  and  it  furnishes  art/gen  to  produce  the 
fumes  of  w»/rw/^  «nV,  whilst  it  also  fiimishes  ht/drogen  to  combine  with 
the  ch/oriiir,  and  produce  muriatic  acid. 

This  decomposition  of  water  taking  place  when  chlorine  and  nitric 
oxide  are  mixed  tr»gether  in  its  presence,  was  for  a  long  time  overlooked 
byexpcrimenters,  who  imagined  that  the  production  of  the  orange-coloured 
fumes  was  a  manifest  proof  of  chlorine  containing  oxygen.  Wo  now, 
however,  are  fully  aware  of  the  elementary  nature  of  chlorine;  and  that 
it  contains  no  oxygen  is  satisfactorily  determined  by  a  multitude  of  expe- 
riments; and  if  chlorine  and  nitric  oxide  be  mixed  together  perfccilif  dry^ 
no  orange -coloured  vapours  are  produced. 

The  third  compound  of  nitrogen  and  oxygen  ia  cail^e^  W^  Kijipo-fltulTwi* 
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acid;  tlie  term  implying  a  campound  of  the  two  elements  iutermediate 
between  nitric  oj:ide  aatl  nilrous  acid^  constituted,  (hat  is,  of  1  of  nitrogen 
=  14,  and  three  of  oxygen  =  24;  this  acid,  however,  cannot  be 
obtained  in  its  insulated  or  tree  state,'  and  is 
only  known  In  combination  with  bases, 
forming  a  class  of  corapounda  called  Ai^po~ 
nitrites^  wtiich  do  not  posikiss  sufficient  interest 
for  these  popular  essays,  and  therefore  I  say 
no  more  about  h^po-Hitrous  acid  than  adrert 
to  its  composition  by  weight  and  volume^  as 
here  subjoined. 

The  fourth  compound  of  nitrogen  and  ojet^gen^  viz.,  nitrous  acid,  will 
require  more  notice.  I  hare  already  adverted  to  its  production,  when 
speaking  of  nitric  oxide^  and  now  we  will  proceed  to  make  some  experi- 
ments concerning  its  nature. 

Take  a  cylindrical  glass  jar,  about  18  inches  long,  and  3  inches  ui 
diameter,  having  its  mouth  smoothly  ground*;  apply  a  little  pomatum 
to  the  ground  surface,  so  tliat  a  bit  of  plate-glass  laid  upon  it  lies  flat,  and 
effectually  closes  it.  Having  arranged  this  matter,  remove  the  glass 
plate,  and  fill  the  jar  cniirclt/  full  witli  a  very  weak  infusion  of  litmus; 
this  will  be  a  pale  blue  colour;  nowsliile  on  the  glass  plate,  holding  it 
firmly  in  its  place,  and  invert  the  jai-  on  the  shciU'  of  tho  pntmniatic  trough, 
but  do  not  witbdmn-  the  plate;  let  the  jiU-  stand  on  it,  for  the  object  is 
t4>  prevent  the  blue  liquid  from  mingling  with  the  water  of  the  trough. 

Now  take  a  bottle  of  pure  oxygen;  remove  its  stopper  undiT  the 
water,  and  let  the  bottle  stand  mouth  downwards  on  the  shelf,  and  do 
the  same  with  a  larger  bottle  of  nitric  atide,  so  that  they  may  be  both 
ready  in  a  moment  to  transfer  into  the  tall  jar  with  the  Muc  liquid;  slide 
it  &om  off  the  plate  on  to  the  edge  of  the  shelf,  and  ijuickly  transfer  into 
it  the  oxygen  until  it  is  about  one-third  full;  then  slide  it  on  to  the  plate, 
and  leave  it  for  a  few  minutes :  no  alteration  of  colour  takes  place  in  the 
blue  liquid,  proving  that  the  oxygen  is  not  acid.  Now  slide  it  off  the  plate 
again  as  before,  and  transfer  into  it  about  twice  as  much  of  nitric  oxitle  as 
arygen;  the  moment  that  this  is  dom>,  the  interior  of  the  jar  becomes  filled 
with  intensely  dark  orange-coloured  vapours  of  nitrous  acid,  which  is  thus 
suddenly  formed  by  the  union  of  the  two  gases;  these  are  rapidly 
absorbed  by  the  water,  which  will  mount  upwards  in  the  jar;  and  tliat 
an  acid  solution  is  thus  formed  is  evident  by  the  reddeniug  of  the  blue 
test-liquor.  Let  this  absorption  go  on  as  long  as  it  will,  and  very  pro- 
bably you  will  find  a  portion  of  gus  still  remaining  unahsorbed ;  now  this 
may  be  an  excess  of  oxygen,  or  an  excess  of  nitric  oxide ;  and  in  order 
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*  If  you  cannot  pairhiue  it  with  this  1  month  quite  tUt;  ^-ou  must  not  apply  too 
ready  done,  you  can  very  cuily  effect  it  niucli  prvj^surc  whiltst  thus  grinding;  the 
wt  follows :— on  a  Biuooth  and  flat  Hii^  '  f^laAH,  nnr  mufit  you  let  it  Aluik«  nhout 
utoiio  Rpritiklf  sunie  fine  '*  honite  sand,"  or     between  the  hands;  ruid  tnliocare,  likewiap. 


emery  |wwdtr;  moiuten  it  with  a  little 
watL*r,  and  then,  holding  tlio  jar  finiily 
in  both  handB,  apply  its  mouth  tothf  fuir- 
fiioe  of  the  sUnWy  and  gnnd  it  stondily 
round  and  round  (juitt  aa  \oti  nee  a  painter 
griading  colOQn)j  luitiiyou  hare  mode  tho 


tlint  tlien-  arr  no  hinipfl  in  the  ftand  or 
cnicry,  ttiat  the  glass  cnn  trip  over,  for  if 
you  do  not  look  to  all  these  niatteni|  the 
glass  will  very  likely  "fly;"  but  work 
steadily  and  eautiously,  and  yuu  are  son 
to  succeed  in  the  operutiun. 
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to  dctennine  if  it  is  the  former,  let  up  a  single  bubble  of  nitric  oxide ;  if 
it  produces  the  orange-coloured  fuine^  add  more  untU  this  ceases,  when 
you  will  find  absorption  has  gone  on  again,  and  the  Ht^uor  nearly  fills 
the  jar. 

If  no  orange-coloured  vapour  is  produced,  you  may  infer  that  the 
nlinc  oxide  is  in  excess;  and  by  letting  up  bubbles  of  oxygen,  cause  it 
to  form  nitrous  acidy  and  the  blue  liquor  to  rise  in  the  jar,  but  rery 
likely  it  will  not  entirely  fill  the  jar;  and  the  remaining  small  portion  of 
gas  which  remains  unabsorbed  is  due  to  impurities  in  the  gases  employed. 
liowcrer,  the  combination  of  oxygen  with  nitric  oxide,  and  the  absorp- 
tion that  has  taken  place,  is  quite  sufficient  to  illustrate  the  formation  of 
nitrous  acid. 

Nitrous  acid  consists  of  14 
nitrogen  +  32  oxygen  =  46,  so 
that  in  fact  it  contains  exactly  two 
proportionals  more  oxygon  than 
nitric  oxide,  as  will  be  erident 
from  the  accompanying  symbol. 
The  I  volume  of  nitrogen  and  the 
2  volumes  of  oxygen  are,  by  com- 
bination, condensed  into  the  space 
of  1  volume;  the  specific  gravity, 
therefore,  of  the  vapour  of  nitrous  acid,  as  compared  with  hydrogen,  is  aa 
46tol. 

Now  there  are  methods  of  obtaining  the  vapour  of  nitrous  acid,  frefl 
and  independent  of  water,  but  these  arc  too  difhcult  for  you  to  manage. 
T  will  give  you  a  notion  of  the  mode  of  proceeding.  A  dry  glass  flask, 
%vith  a  glass  8top-cock,  is  exhausted  of  its  uir  by  the  air-pump,  and  then 
1  volume  of  oxygen  is  transferred  into  it,  and  afterwards  2  volumes  of 
nitric  oxide;  the  production  of  nitrous  acid  vapour  instantly  takes  place, 
and  OS  the  vessels  are  perfectly  dry,  the  vapour  remains  pfrroancnt;  it 
supports  the  combustion  of  phospliorus  very  powerfully;  if,  however,  the 
glass  flask  be  artificially  cooled  down  (o  the  temperature  of  0^,  the  vapour 
is  no  longer  permanent,  but  cortde/ues  into  a  dark  orange -coloured  liquid^ 
which  is  anhydrous  nitrous  acid. 

This  experiment  cannot  be  managed  without  a  good  air-pump,  and 
other  expensive  apparatus;  but  there  is  another  method  of  obtaining  the 
saone  result,  of  which  I  shall  speak  at  a  future  opportunity. 

The  mobt-importiuit  combination  of  nitrogen  with  oxygen  is  the 
nitric  acid ;  this  will  demand  a  very  large  share  of  our  attention,  and 
therefore  I  shall  enter  most  fully  upon  its  history  and  properties  in  the 
next  essay. 
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ON  THE  INTERNAL  HEAT  OF  THE  GLOBE,  AND  ITS 
L  INFLUENCE  ON  CLLMATES.  ^ 

^  IConlinuod  frrnn  p.  90.]  ^^* 

We  have  now  freed  the  problem  of  terrestrial  temperature,  aa  f»r,  at 
least,  as  regards  the  plicnomcna  wliich  take  place  at  tho  surface,  fmm 
QtaTiy  of  those  elements  which  would  have  ^eatly  Cfiiuplicatcd  it.  Thus 
it  lias  heen  shown,  that  central  lieat  can  no  longer  occasion  any  perceptible 
Tariation  in  climate,  since  its  totui  effect  at  the  surface  doea  not  now 
exceed  ^  of  a  depree.  Whatever  doubts  may  be  entertained  as  to  the 
temperature  of  space,  as  estimated  by  M.  Fourier,  still  that  tein]>eratiirc 
most  remain  nearly  constant,  if,  as  evcrj'thing  intjuces  us  to  believe,  its 
Rource  is  stellar  radiation.  The  changes  which  the  terrestrial  orbit 
undergoes  in  form  and  position,  are  cither  mathematically  inopcrativo,  or 
their  influence  is  too  minute  to  be  indicated  by  the  most  delicate  in»tru- 
ments.  There  remain,  then,  but  two  causes  to  account  for  change  in 
climate, — either  local  peculitu-ities,  or  some  alteration  in  tlie  calorific  and 
luminous  power  of  the  sun  ;  and  of  these,  the  latter  must  be  immediately 
rejected,  as  we  shall  show :  the  changes  can  therefore  only  be  attribuli'd 
to  agricultxu*e,  the  clearing  of  woods  in  plains  and  on  mountains,  or  to  the 
graining  of  marshes,  &c.,  if  we  can  succeed  in  proving  that  climate  baa 
neither  become  hotter  nor  colder,  in  those  spots  the  physical  aspect  of 
which  has  not  sensibly  varied  in  a  long  course  of  centuries. 

The  mean  temperature  of  Palestine  does  vol  appear  to  have  varied  since 
the  time  of  Moses, 

There  is  a  certain  me^in  temperature  heiottf  which  the  date-palm  will 
not  fructify,  or  rather,  the  fruit  will  not  ripen.  On  the  other  hand,  there 
is  another  equally  determinate  degree,  above  which  tlie  mean  temperature 
must  not  rise,  to  admit  of  the  vine  being  profitably  cultivated,  and  of 
wine  being  made  from  the  grapes.  Now  the  thermo metrical  limitr  in 
opposite  directions  of  these  two  plants  differ  but  little  ;  if,  therefore,  we 
find  that  at  two  different  distant  epochs,  the  date  and  the  vine  ripened 
simullanwu$ly  on  a  given  si)0t,  we  may  athrm  that,  in  the  interval, 
the  climate  there  has  not  perceptibly  varied.  Let  us  now  apply  these 
remarks. 

The  city  of  Jencho  was  called  the  Ci/y  of  Palms.  The  Bible  makes 
mention  of  the  palm-trees  of  Deborah,  situated  between  Ilamah  and 
Bethel,  and  of  those  which  bordered  the  Jordan,  &c.  The  Jews  ate  dates, 
and  prepared  them  as  driud  fruits ;  they  also  extracted  thence  a  kind  of 
sugar,  and  a  fermented  liquor ;  tlie  Hebrew  coins  bear  distinct  repre- 
sentations of  dato-palras,  covered  with  fruit.  Pliny,  Tlieophrastus, 
Tacitus,  .Josephus,  f^trabo,  &c.,  all  mention  woods  of  palms,  situated  in 
Palestine  ;  there  can  be,  therefore,  no  doubt  that  this  tree  was  extensively 
cultivated  by  the  Jews. 

We  shall  find  analogous  evidence  regarding  the  vine,  from  which 
wc  shall  gather,  that  it  was  cuUirated  not  only  for  the  sake  of  its  fruit, 
which  >va0  eaten,  but  In  order  to  obtain  wine  from  the  gmpee.     Every 
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one  mnit  recollect  tlie  ttonch  the  messengers  of  Kloses  ^tKerc<1  in  Ca- 
naan, wlu<^b,  frnm  its  inagiiitudo,  rcquireii  two  men  to  carry  if.  Alliision 
is  nwdfl  to  tlie  unerar<ls  of  Pulestinn  in  numerous  pass;ifrcg  of  theDihlo : 
the  featt  of  Tabernacles  ivas  celebrated  ut  the  close  of  the  vintage ;  the 
v«ine«  nf  JuHah  arc  mentioneil  in  Genesis,  and  we  further  know  that  the 
rinc  M'Uji  not  alone  cultivated  in  the  northern  and  mountainous  parts  of 
the  country,  since  the  Bible  frequently  speaks  of  the  wine  and  vines  of 
the  Talley  of  Engaddi :  if  necessary,  I  could  cite  the  testimony  of  Htrabo 
and  Diodorus,  for  both  celebrate  the  vines  of  Judeo,  and  I  could  add  that 
the  gmpe  6gured  quite  as  frequently  as  the  palm  on  the  Hebrew  coins. 

In  short,  it  is  clearly  proved  that,  in  the  most  ancient  times,  the 
palm  and  the  vine  were  j»iiw//tf«fOMj/y  cultivated  in  the  central  valleys  of 
Palestine.  Let  us  now  examine  what  degrees  of  heat  the  date  and  the 
grape  require  to  arrive  at  maturity. 

At  Palermo^  the  mean  temperature  of  which  exceeds  1 7°  C  (63°  F,), 
tlie  date-palm  grows,  but  does  not  ripen  its  fruit. 

At  Catania^  with  a  warmer  temperature,  of  from  18''  to  19*  Ct 
(64'  to  6fiPF.),  dates  are  not  eatnble. 

Al^/^i>r*,  the  mean  temperature  of  which  place  is  about  21^(70°F.), 
dates  ripen  well;  nevertheless  they  are  decidedly  better  in  the  interior  of 
the  country. 

From  these  data  we  may  affirm,  that  at  any  epoch  when  the  date- 
palm  was  cultivated  in  the  environs,  and  when  the  fruit  served  as  food 
for  the  population,  tlie  mean  temperature  of  Jemsfdem   rould   not  have  ■ 
been  belofv  that  of  Algiers,  that  is,  must  have  been  upwards  of  21*^  (70°F.)  I 

M.  Leopold  von  Duch  places  the  southern  limit  of  the  vine  ni  the 
island  of  Ferro,  in  the  Canaries,  the  mean  temperature  of  which  is  also 
between  70°  and  72°  F. 

At  Cairo,  and  in  its  environs,  where  the  temperature  is  72°  F.,  a 
rino-stock  is  here  and  there  seen  in  a  garden,  but  no  vine  properly  so 
called. 

At  Abusheety  in  Persia,  the  mean  temperature  certainly  not  exceeding 
73*^  F.  according  to  Niebuhr,  the  vine  can  only  be  cultivated  in  trenches, 
or  in  places  sheltered  from  the  direct  action  of  the  solar  ruya. 

Now  we  have  seen  that  at  the  remotest  ages  in  Palestine,  on  the 
contrary,  the  vine  was  extensively  cultivated  ;  the  mean  temperature 
could  nor,  therefore.  fxcccrf22°C.  (72°F.),  while  the  fact  of  the  cultivation 
of  the  date-palm  has  just  proved  to  us  that  it  could  not  be  behtv  70^. 
Wc  arc  therefore  led  to  conclude,  from  the  simple  phenomena  of  vegeta- 
tion, that  21*5  (71°F.)wa8  the  degree  of  mean  temperature  in  Pulestino 
in  the  time  of  Moses,  with  a  certainty  that  this  estimate  cannot  err  more 
than  a  degree  either  way. 

Tliere  are,  unfortunately,  no  direct  observations  to  enable  us  to  form 
ftny  conclusion  as  to  the  mean  temperature  of  that  country  at  the  present 
day;  but  we  can,  in  some  measure,  supply  the  deficiency  by  terms  of 
comparison  taken  from  Egypt.  The  mean  temperature  of  Cairo  is  22°  C, 
(72^  F-))  Jerusalem  lies  2^  northward,  and  two  degrees  of  latitude  in 
those  climates  corresponds  to  a  variation  of  from  half  to  three  quarters  of 
a  degree  of  the  ceniigrade  thermometer  ('9  to  1*^'3F.),  which  would  make 
the  mean  temperature  of  that  city  mthct  above  "iV^  Vl^^-^-    \S.sswl^^ 
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tLcu,  we  may  conclude  that  there  has  been  no  appreciable  rariation  in 
the  climate  of  Palestine  in  33<H)  years. 

But  several  other  agricultural  fiicts  concur  \vith  the  foregoing  in 
indicating  the  constancy  of  tlie  climate  of  this  country.  The  cultivntion 
of  wheat,  for  example,  proves  that  the  mean  temperature  did  not  cjecftd 
24°  to  2;)°C.  (75°  to  77^  F.).  The  palm-trees  of  Jericho,  on  the  other 
Land,  would  indicate  21°  to  22°  (70°  to  73°F.)  as  its  inferior  limit. 
The  Jews  celebrated  tlie  feast  of  Tabernacles^  or  that  of  vintage*^  in 
October,  and  it  is  at  the  end  of  September,  or  towards  the  commencement 
of  October,  that  grapes  are  gathered  at  the  present  day  in  the  neighbour- 
hood of  Jerusalem. 

Anciently  the  liarvest-timc  in  Palestine  was  from  the  middle  of 
April  to  the  end  of  May;  and  modem  travellers  have  noticed  barley  in 
the  soutliem  parts  of  tbe  country,  perfectly  yellow  by  the  middle  of  April: 
near  to  Acre  it  is  ripe  on  the  13th  of  May.  And  we  also  know  that  in 
Egypt,  where  the  temperature  is  higher,  barley  is  cut  at  the  end  of  April 
or  the  beginning  of  May. 

It  must  be  observed,  that  Palestine  is  one  of  the  countries  of  the 
old  continent,  which  must  have  least  experienced  those  particular  modifi- 
cations of  climate,  the  cause  of  which  we  attribute  to  the  agricultural 
labours  of  man.  Thus  the  constancy  of  temperature  in  tliis  country  must 
lead  to  this  conclusion,  that  tliirty-thrce  centuries  have  not  caused  any 
change  in  the  calorific  or  luminous  properties  of  the  sun.  Now  the 
demonstration  of  this  proposition  could  not  be  supported  by  too  many 
proofs,  since  it  has  been  before  stated  that  the  light  of  some  stars,  or,  as 
I  ought  to  cull  them,  of  some  remote  suns,  has  diminished,  and  even 
finally  disappeared. 

On  the  Climate  of  Europe  in  ancient  times. 

The  information  as  to  the  agricultural  productions  of  Palestine  which 
we  meet  with  in  the  earliest  writers,  is  perfectly  consistent  jmd  clear,  the 
plants  are  distinctly  defined,  and  their  localities  exactly  designated  ; 
hence  the  conclusions  at  which  we  have  arrived  seem  to  ]>os8e8S  all  the 
certainty  that  could  be  expected.  It  might  be  hence  belieyed,  that  this 
mode  of  investigation  would  have  e<jually  enlightened  ns  on  the  ancient 
climate  of  Kgypt.  But  tliis  is  far  from  being  the  case,  not  that  the 
aiuilogous  data  arc  wanting,  but  because  their  discordance  prevents  our 
drawing  any  useful  conclusion  from  them.  Tims,  for  example,  as  regards 
the  vine,  Herodotus  in  one  passage  tolls  us  that  the  Egyptians  did  not 
cultivate  it,  while  Athenaeus  celebrates  the  wines  of  Alexandria.  If  we 
were  desirous  of  ascertaining  the  southern  limits  of  the  culture  of  this 
plant,  we  should  find,  in  the  works  of  Theophrastus,  express  mention  of 
rincp  growing  near  to  Klephantina;  yet  tliis  information  would  he  useless, 
for  the  question  regarding  clinuite  is  decided  not  by  the  latitude  where 
the  vine  vegetates,  but  by  that  at  which  it  ceases  to  mature  its 
produce  sufficiently  to  furnish  wine.  The  evidence  relating  to  date-palms 
is  not  more  consistent;  according  to  Strabo,  these  trees  were  sterile,  or, 
at  least,  did  not  produce  eatable  fruit,  at  Alexandria  and  near  the  Delta: 
why,  then,  was  all  Lower  Egypt  covered  with  them  ?  Let  us,  therefore, 
ahtmdon  these  citations,  only  calculated  to  mislead  us,  founded  as  they 
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often  are  upon  mere  hearsay,  and  let  na  proceed  to  the  iiiTestigation  of 
our  o^vn  cliinato. 

I  wish  it  to  be  again  distinctly  understood,  that  it  is  only  local 
changes  that  ive  are  ahout  to  inquire  into,  without  intending  to  extend 
even  to  a  whole  kingdom  that  which  we  have  only  determined  for  par- 
ticular localities ;  we  should  othermse  be  violating  that  spirit  of 
strict  induction  which  is  now  justly  expected  in  all  scientific  discus- 
nons>  It  will  be  adrisahle  previously  to  examine  the  endearours  which 
les  Barrington,  tlie  Abbe  Mann,  and  many  others,  hnre  made,  to  proTe 
that  the  climates  of  all  Europe,  and  parts  of  Asia,  have  considerably  dete- 
riorated in  the  lapse  of  centuries;  and,  like  these  authors,  wc  will  begin 
uhy  citing  the  cast's  constituting  exceptions,  or  extraordinary  phenomena. 
'  l>iodorus  Siculus  is  quoted  to  show  that  ihc  rivers  of  ancient  Gaul 

often  froze  during  the  winter,  and  that  horae  and  foot  soldiers,  chariots, 
and  the  heaviest  equipages,  traversed  them  witbuut  any  risk. 
[  The  celebrated  bridge  of  Trajan  over  the  Danube  was  intended, 
according  to  Dion  Cassius,  to  facilitate  the  passage  of  that  river,  trhen 
tkeJroMi  had  not  congealed  its  waters,  Herodian  tells  us  that  the  soldiers 
on  the  banks  of  the  Rhine,  instead  of  providing  themselves  with  pitchers 
to  draw  water,  used  to  take  axes  to  cut  the  ice,  which  they  conveyed  in 
lieces  to  the  camp,  &c. 

Now  nothing  more  is  to  be  drawn  from  these  passages,  except  that, 
in  the  time  of  the  Romans,  the  rivers  of  France,  the  Rhine,  and  the 
Danube,  wore  sometimes  completely  frozen ;  and  from  the  foUowiug 
table  we  learn,  that  at  times  long  subsequent,  not  only  these  same  rivers, 
but  the  Po,  the  Adriatic,  and  even  the  Mediterranean  itself,  were 
frequently  frozen.^ 

^^  860.  The  Adriatic  and  the  Rhone  froze.     [The  complete  congelation  of 
^^b  the  Rhone  near  to  Aries,  or  in  any  other  part  of  Provence,  seems, 

^^K  from  some  observations  made  in  177^1  to  imply  a  degree  of  cold 

^m  equivalent  to  -  Itf  C.  (O^F.)  at  least.    In  1709,  when  the  Gulf  of 

^H  Venice  froze,  the  thermometers  in  that  city  descended  to  —  20°C. 

y  (  -  4''V.)  Acad,  des  .Sciences,  1749.] 

1133.  Tlie    Po    was    frozen  from  Cremona  to   the   sea.      The    Rlione 

was  traversed  on  the  ice,  and  wine  froze  in  the  cellars  (  —  18^  = 

O^F.  at  least). 
1234.  The  Po   and   the   Rhone   froze ;   loaded   wagons   traversed   tho 

Adriatic  in  front  of  Venire  (  —  20°  r=    —  4°  F.  at  least). 

■J236.  The  Danube  remained  frozen  for  the  whole  length  of  its  course, 
\  during  a  considtnible  time. 

1290.  Loaded  wagons  traversed  the  Rhine  on  the  ice  opposite  Breysacb. 

The  Cattegat  was  also  entirely  frozen. 
1305.  The  Rhone  and  all  the  other  rivers  in  France  were  frozen  {Papon's 

History  of  Provence). 
1323.  The  Rhone  froze ;  travellers  on  foot  and  horseback  passed  on  the 

ice  from  Denmark  to  Lubecfc  and  Dantzic. 
1364.  Tlie  Rhone  froze  to  a  considerable  depth  at  Aries,  and  loaded 

K  wagons  crossed  on  the  ice  (—  18°C.).  {f'illani,  quoted  by  Papon.) 

408,  The  Danube  fro;ice  for  the  whole  of  its  course  -,  th^  k<i  «?sX«ixAfc\ 
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uninlcrruptcdlj  from  Norway  to  Denmark.     Carnages  rrnmd 

tlio  Soino  on  the  ico  (Fclihiru's  Deseripiion  of  Parif), 
1460.  The  Danubo  remained  frozen  during  two  months  ;  tlie  Itboaeftlso 

froze  (-la^'C). 
1408.  AVinc    was  divided  among  tlie  soldiors    by  an   axe    (PhiL   tie 

Comittex). 
)  493.  The  port  of  Genoa  was  frozen  np  on  the  25th  and  26th  December 

{Papon). 
1507*  The  port  of  Marseilles  frozen  all  orer  (indicating  a  cold  of  mt 

least  —  18°C.)     Three  feet  of  snow  fell  in  that  city  on  the  6ih 

Jaminry  {Papon). 
154^.  Wine  in  France  was  cut  with  edged  tools  {Mezeratj). 
1694.  The  sea  froze  at  Marseilles  and  at  Venice  (-  20^0.  =r  —  4*F. 

at  least). 
1021-22.  The  A'enetian  Beet  was  ice-hound  in  tho  Lagunoa  (-20'C.= 

-4^F.). 
1638.  Tho  sea  froze  round  the  gallpys  at  Marseilles  (-20°C.)    {Pnpon,) 
1665-56.  The  Seine  was  frozen    from   the  8th   to   the    18th  December, 

and  again  uninterruptedly  from   the  20th  to  tho  IQth  Jauuary. 

A  new  frost  began  a  few  days  afterwords,  and  lasted  till  Mardi 

(BouUiand), 
1657-58.  Uninterrupted   frost   at  Paris    from    the  24th   December   to 

the  8th   February.     At  one   time  the  Seine  was   frozen   solid 

(Bouiliand). 
It   was   in    1658   that   Charles  the  Tenth  of  Sweden  crossed  the 

little  Belt   on    the   ice    with    all    liis   army   and   its    artillery, 

baggage,  &c.,  &c. 
1662-63.  The  frost  lasted  at  Paris  from  the  5lh  December  to  the  8th 

March  (BouiliinKf). 
J676-77.  Continued  intense  frost   from  the  2nd  December  to  the  ISth 

January.     The  Seine  remained  frozen  during  thirty-fire  conse- 

cutivc  days  (Boulliand). 
168-i.  The  Thames  froze  at  Loudon  eleven  inches   thick,  and  loaded 

wagons  passed  over  it. 
1700.  The  Adriatic,  and  (ho   Mediterranean   at  Genoa,  at   Marseilles, 

Cette,  &c.  were  frozen  (  -  18°  C.) 
1716.  The  Thames  froze  at  London,  and  a  fair  was  held  on  the  ice. 
1726.  fSledges  pasbed  from  Copenhagen  to  Sweden 
1740.  The  Seine  frozen  the  length  of  its  course  ( 
1744. 
1762. 

1767-  1)  y,  fi 

1776.  „  „  „ 
17S8.  „  „  „ 
1829. 

I  much  doubt  if  any  one,  after  stud^dng  this  table,  can  find,  in  tlie 
phenomena  of  the  congelation  of  rivers  mentioned  by  classical  writerB, 
finj proof  that  the  climate  of  Europe  has  deteriorated. 
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ViTgil  (Oforg.  B.  III.)  adrises  that  stmw  and  heath  should  be 
strewed  in  the  pen-fold  nndor  the  lambs,  lest  the  cold  should  injure 
these  delicate  oiiimaU  ;  and  there  are  authors  vrho  seriously  rjuotc  this 
■fjBgue  and   txivlal   passage   as  an   irrefragable  proof  that   the  winters  of 
^Kncient  Italy  were  more  rigorous  than  we  can   form  any  idea  of.     I  hare 
^Bready  rrpjied  to  these  exaggerations,  by  showing  that,  in  modfru  Italy, 
Hkc  Po  and  the  Adriatic  are  frequently  frozen ;  hut  if  anything  more 
^^n  required,  I  may  state  that  at  Padua,  not  fnr  from  Mantua,  the  birth- 
place of  Virgil,  there  fell  in   1604  io  great  a  quantity  of  anow,  that  the 
►fs  o(  many  of  the  principal  houses  were  crushed  in  by  the   weight, 
id  (he  trine  froze  in  the  cellars  of  the  citt/,  ^c.     How  ran   the   straw 
litters  recommended  by  the  author  of  the  Goorgics,  be  put  in  compe- 
^tjtiou  as  meteorological  documents  with  such  well-attested  facta? 
^H        The  same  poet  somewhere  states  that  the  rivers,  even  in  Calabria, 
^Occasionally  froze ;  what   can   be  opposed,  it   will  be  said,  to  such   a 
phenomenon ;  how  can   it  be  denied,  bHct  this,  that  the  winters  in  the 
south   of  Italy  were  formerly  much  colder  tljnn  ihey   arc  at  present  ? 
The  objection,  however,  has  not  so  much  weight  as  might  at  iirst  be 
imagined.     I  may,  in  the   first  instance,   remark   that   the   occasional 
congelation   of    a  river   cannot    characterize   a   climate  ;    that   diverse 
atmospherical  circumstances  may  combine  to  precipitate  on  atii/  spot  of 
tlie  globe  the  dry  cold  strata  from  the  elevated  regions  of  the  air ;  that 
the  low  temperature  of  tliese  strata,  the  cold  resulting  from  the  abundant 
eraporotion   which    their   aridity   gives  rise    to,   added   to   that  which 
always  ensues  during  tranquil,  serene,  cloudless  nights,  from  the  radiation 
of  heat  into  space,  appear,  when  united,  sufficient  to  occasion  the  con- 
gelation of  a  river  in  all  regions  of  the  world.     Thus,  not  many  years 
ago,  the  water   in  the  skins   carried  in   Captain   Clapperton's   caravan, 
^froKc  near  Mourzouk,  one  night,  in  a  plain  but  little  elevated  above  the 
^HbtcI  of  the  sea,  and   the  assertion,  made  by  Abd-allatif  (see  the  French 
^translation  by  M,  Silv.  d*^  Sacy,  p.  .105,)  that  in  829,  when  the  patriarch 
of  Antioch  went  with  the  Caliph  Mahmoud  into  Egypt,  ihetf  found  the 
Niie  frozen,   is    not    considered    by    meteorologists    as    unworthy    of 
credence,  or  as  inexplicable. 

A  perfectly  distinut  passage  in  Thcophrastus  asserts  that  in  ancient 
times  the  dwarf-palm  {Channrrops  humitijt)  covered  large  tracts  of 
country  in  Calabria.  Now  this  plant  can  vegetate,  it  is  true,  in  h 
country  subject  to  accidental  frosts  of  short  duration,  tis  in  the  province 
of  Valencia,  but  frequent  or  protected  ones,  capable  of  freezing  rivers, 
>T0u1d  inevitably  de-stroy  it.  Strabo  relates  (Book  11.)  that  the  frosts  are 
so  severe  at  the  mouths  of  the  Palus  Mrootis,  that  in  winter  one  of  the 
generals  of  Mithridates  defeated  the  barbarian  cavalry  on  the  precipe  spot 
where,  in  summer,  they  had  been  vanquished  in  a  naval  comlmt.  This  is 
e  of  the  passages  that  has  been  most  frequently  quoted  by  the  advo- 
'cates  of  the  theory  of  general  change  of  climates.  Pallas,  who  sojourned  a 
lung  time  in  Southern  Russia,  savs  that,  even  during  the  ordinary  winters, 
the  uuisses  of  ice  brought  down  by  the  Don  are  deposited  at,  and  cover 
over  the  strait  of  Zabachc,  and  a  large  part  of  the  sea  of  Azoft';  and  that 
in  severe  seasons  loaded  wagons  cross  without  difBcuIty  over  the  ice  from 
one  shore  to  the  other. 


188 


O.N   THE   DITEIiyAL   BEAT   OP  THE  GLOnB> 


Of  the  Climate  o/"  the  enmrona  of  Rome. 

[TheopKrastTift  and  Pliny  relate  that  the  plains  in  the  environs  of  Roni< 
^icere  corered  with  beech-trees ;  the  higheat  mean  temperature  compatiblo 
■with  the  thriving  of  this  tree  does  not  exceed  10°  C.  (50**  F.)  ;  the  mean 
temperature   of  Rome  is   now  about   15  ^  C  (60^  F.)     If  there   be  no 
error  in    the    tn-o   authors  I  have  cited,  as  to  the  designation   of  the-^| 
species  of  tree,  nor  of  the  localities,  if  it  is  of  the  plains,  and  not  of  the  ^ 
mountains,  they  intended   to  speak,  the  ancient  climate  of  Rome  must 
have  been  sing^ularly  ameliorated  in  the  course  of  ages;  to  a  temperature 
a  little  below  that  of  Paris  would  have  succeede<l  the  tcmpeniture  of 
[Pcrpignan !     But  the  suspicion  that   there  must  have  crept  some  error  ^ 
ito  the  passages  alluded  to,  is  confirmed  by  this — that  the  second  of  the  S 
two  authors  above  cited,  after  having  spoken  of  the  beech,  states  that  the 
liLurel  (Launis  nobilis,  the   bay  tree)  ond  the  myrtle   also  grew  [in   the 
plain  of  Rome ;  now  this  would  require  a  mean  temperature  of  13°  or 
14°  C.  ai  Ivnst*  (56°  to  58^  F.) 

Tliough  these   are  only  lofver  limits,  they  are   not  rery  different 
from  the  actual  temperature  ;  and  let  us  add,  thiit,  in  the  time  of  Pliny,  ^ 
the  laurel  and  myrtle,  as  he  informs  us,  prospered  in  the  middle  of  Italy,  ( 
cirn   to   some    height    up    the   sides   of  the    mountains.     Finally,    since, 
according  to  the  testimony  of  all  travellers,  these   plants  are  not  found 
in  such  situations  at   a  height  exceeding  403  yards,  we  mny  conclude, 
without  hesitation,  that  ancient  was  certainly   not  voider  than  modern^ 
Rome.  ■ 

A  passage  in  Pliny  the  younger  seems  to  me  to  prove  also  that  it  i 
was  not  warmer  ;  in  his  epistle  to  ApoUinarus  (B.  5,  1.  6),  he  says,  when 
speaking  of  a  lield  in  Tuscany,  "  Laurels  grow  there,  and  if  they  some- 
times die,  it  is  not  oftener  than  they  do  in  the  neighbourhood  of  Rome." 
Thus  it  appears,  laurels  sometimes  perished  in  t!ie  neighbourhood  of  Rome; 
tlie  ordinary  mean  temperature  of  that  city,  therefore,  was  but  Htlle 
above  that  which  is  fatal  to  the  laurel — that  is,  could  not  much  exceed 
13° C.  (55°  F.)  The  habitual  vegetation  of  the  laurel  and  myrtle  indi- 
cates 14°  (57^  F.),  while  the  f>ccasional  death  of  the  former  gives  us  a 
number  but  little  exceeding  13°  C;  and  thus  we  are  led  to  the_ conviction 
that  Rome  has  ever  possessed  a  constant  mean  temperature,  for  at 
present  it  is,  as  I  have  before  stated,  15*5°  (59°  F). 

Varro  places  the  vintage  between  the  Slst  September  and  the  23rd  ^ 
October.  On  an  average,  the  2nd  October  is  the  date  at  the  presentfl 
day,  which  confirms  the  conclusions  deduced  from  the  culture  of  the^* 
laurel  and  myrtle ;   and  there  are  two  remarkable  passages  from  MrgU 


*  Tbc«e  limits  of  temperature  arc  only 
true  Tor  continental  cUmjitcs ;  ia  isUadtf, 
UiOBc  f8]M>cmU^  wlu-ro  almost  cooBtiint 
westerly  *  Inds  coinuig  from  the  wa  con- 
mtlcrnbiy  ino*lerttlo  tlm  winters,  thn  myrtle 
out  UvD  to  mean  tcni]>erntiirefl  far  hdow 
18*  C.  (A6'  F.)  Thin  plant  thrives  ndmi- 
pftbly  ou  the  coaet  of  Gleuarm  in  Ireland 
in  63'  N. ;  Imt  tlieu  it  rarely  fre«r.eK 
there,  (Ijo  winter  being  much  milder  than 


1  in  Italy.     But  wliat  is  gained  during  tho 
I  cold  ttuasun  in  fmch  localitiea  ia  lo»t  mi ' 
'  UBur)'    in   miniracr;    thus  grapes    do 
ripc'U    on  thv    coaM  of  Glvnarm.     I  reA 
nil    tliofte    wlio   nrft  dffliroufl    of  atoi 
:  thoroughly  the  diffcreacea  bvtmen 
'  n^ntnl   and    morttirao   regions,    an   to  the 
tlUtributiun  of  the  samo  amount  of  azuiual 
'  heat  among  the  Bcaums,  to  M.  Humboldt^ 
I  Memoir  m  liothtrmai  £An$u 
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and  the  elder  PlLay,  ivhicli  wilt  still  (iirtlier  coufinn  the  opinion  (hat  the 
plains  of  Romagna  were  not  so  cold  in  ancient  times  as  some  writen 
have  asserted.  On  ascending  the  Apennines  to  a  certain  height  abore 
the  level  of  the  sea,  a  great  number  of  beautiful  trees  are  met  with, 
which  could  not  support  the  high  temperature  of  the  plains;  among 
them  I  will  only  cite  the  common  fir,  and  the  pitch  pine  ( Pittas  piceaj; 
now  the  above  authors  mention  this  very-  fact,  and  state  that  the  high 
mouHtaitis  were  the  only  localities  in  which  tliesc  trees  were  met  with. 

It  mtist  be  confessed  that  the  data  which  have  been  employed  in  this 
discussion  arc  deficient  in  the  precision  of  those  which  fumifihed  us  for 
Palestine  with  two  limits  of  temperature  nearly  identical ;  but  wo  need 
the  less  regret  this,  since  if  we  had  been  led  to  attribute  a  difference  of 
temperature  for  Rome  of  even  two  or  three  degrees,  we  could  not  have 
assigned  any  cause,  for  want  of  knowing  with  certainty  what  the  ancient 

.of  the  country  was,  compared  with  its  present. 


Change  qf  Climate  »«  Tuscany. 

Pliny  the  younger,  in  the  letter  to  Apollinarus  already  alluded  to,  states 
that  the  climate  of  his  estate  in  Tuscany  did  not  buit  either  the  myrtle 
or  the  olive;  and  yet  the  villa  was  not  situated  on  an  eminence;  he 
expressly  says  that  it  was  near  the  Apenuine,  at  the  foot  of  a  hill,  not 
far  from  the  Tiber.  It  is  for  the  iiibabitauts  of  Cillit  rfi  CttslcUoy  the 
ancient  Tisemum,  to  decide  if,  as  I  believe  it  to  be^  the  rlimato  is  at 
present  more  moderate  than  in  the  time  of  Pliny ;  at  all  events,  it  would 
be  well  to  inquire  if  the  surrounding  mountains  are  still  covered  with 
trees  vert^  old  and  vcrt^  ^*ifty-  ^^^  1^'^  ^s  proceed  to  consi<Ier  modem 
Tuscany. 

As  soon  as  Galileo  had  invented  the  thermometer,  towards  the  end 
of  the  sixteenth  century,  the  acadi'micians  del  Cimeuto  caused  a  great 
number  to  he  constructed,  perfectly  alike,  and  distributed  them  in 
different  cities  of  Italy,  that  they  might  be  employed  iu  simultaneous 
meteorological  observations.  At  the  same  time,  the  Grand  Duke  of 
Tuscany,  Ferdinand  II.,  directed  the  monks  of  the  principal  convents 
situated  iu  Ids  states  to  engage  themselves  In  these  interesting  labours. 
The  enormous  mass  of  documents  which  were  collected  in  consequence 
of  these  j)roccedingR,  were  dispersed  at  the  time  when  Prince  Leopold 
de  Medicis  sacrificed  the  Jicademy  dd  Citnetifo  to  the  resentment  of  the 
court  of  Rome,  in  order  to  obtain  the  cardinal's  hat. 
^  A  few  volumes  only,  by  a  miracle,  escaped  the  vandalism  of  the 
Inquisition,  uuong  which  are  to  be  found  part  of  the  thermometrical 
observations  made  by  Father  Raiueri  at  the  convent  dfi  Atigcli  at 
I'lorence;  these  observations,  compared  ^vith  tliosc  of  modern  nietcoro- 
logists,  seem,  on  account  of  their  auii<|uity,  calculated  to  throw  somr 
light  on  the  question  of  climate;  unfortunately  the  tbcmiomcters  of  the 
aciulcmicians  drl  Cimento  had  no  fixed  point,  and  the  endeavours  which 
have  been  made  to  comjKiii!  the  degree^)  of  these  iuslruiuents  with  the 
centigrade,  and  with  Fahrenheit's  scales,  have  not  been  very  sjitisfactory  • 
this  was  the  state  of  the  case  when,  in  182U,  a  chest  was  discovered  at 
Florence,  containing,  among  many  other  old  instruments,  a  great  number 
of  thermometers  of  the  Citnettto^  divided  into  fifty  jjatts.     M.  Ci,  IaUx\^ 
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in  whose  hands  they  were  placed,  and  they  could  not  have  been  better 
placed,  began  by  examining  whether  they  agreed  ^vith  one  another  u  to 
their  graduation ;  he  aftcnvards,  by  means  of  more  than  two  hundred 
obaerratioiis  of  compariuons,  referred  their  Bcale  to  those  now  in  uae. 
llius,  for  example,  M.  Libri  found  that  the  zero  on  the  CimrjUo  scale 
corrt'spouded  with  —  15®  of  Reaumur  ;  that  the  50®  of  the  former  is 
identical  with  the  44'^  of  the  latter,  and  that  the  thermometer  of  CtmmiO 
plunged  in  melting  ice  marked  IS-o*^,  &c. 

Furnished  with  these  results,  M.  Libri,  from  the  recovered  registers 
of  r.  Itaineri,  which  embrace  a  period  of  sixteen  years,  has  deduced  and 
tjibuluted  the  nuixima  and  minima  of  each  month  of  that  epoch,  with  the 
analogous  observations  made  since  I  ft20  at  an  obscrratory  at  Florence. 
This  table  indicates  this  important  conclusion,  that  the  clearing  of  the 
woods  from  the  mountains,  which  has  been  ottectcd  sinee  the  lust  sixty 
years,  contrary  to  a  generally-received  opinion,  does  not  appear  to  have 
>roduced  any  perceptible  diminution  of  temperature  in  Tuscany.  In  the 
■«ixtecntfi  ceniury  the  AjH-nnines  were  covered  with  forests,  and  yet, 
between  1H55  and  1670,  P.  Uaineri  saw  his  thermometer  one  year  at 
-  6^  C.  (2lV  F.),  another  at  -  5°-6  C,  during  a  third  at  -  9^*4  C 
(IS'^F.),  and  during  a  fourth  at  -  13°  (8"^  F.), — degrees  of  intense  cold, 
which  were  not  attained  in  the  extraonlinary  winter  of  IKSIKIO. 

The  column  of  maxima  of  temperature  in  ^I.  hibri's  table  seems  to 
me  to  prt'sent  auoiber  inference  as  important;  it  clearly  results  from  it^ 
in  my  opinion,  that  in  the  sixteenth  century  the  summers  were  warmer 
in  Tuscany  than  ther  are  now.  The  observations  of  Raineri  present  tivo 
maxima  of  ay^*^  C.  (99-5°  F.),  two  of  38^^  (101  o'  F.),  and  one  of  38-7* 
(102'"  F,).  From  1H21  to  1830  the  thermometer  at  Horence  only  ro«8 
to  37i°  t/*-  once.  Tlius  miidcr  tvinters  and  colder  aummerx  appear  to 
be  tlir  result  of  the  modifications  which  the  climate  of  Tuscimy  httft 
undergone. 

Changes  in  the  Climate  of  France. 

Tlic  documents  wliich  I  am  about  to  lay  before  the  remler  nppear  to 
to  prove,  that  in  certain  regions  of  France  Ihc  summers  at  present  are> 
warm  than  they  formerli/  were. 

Many  Hnci»*nt  families  of  the  f'ii*arais  have  preserved  among  their 
charters,  documents  remounting  to  1501,  which  alhuK'  to  the  existence  of 
productive  vineyards  in  districts  elevated  more  than  GOO  yards  above  the' 
level  of  the  sen,  and  where  at  present  not  a  single  grape  ever  ripens,  even 
in  the  most  favourable  situations.  It  must  be  conceded,  therefore,  that 
the  summers  in  the  Vivarais  were  formerly  hotter;  and  this  conclusion 
is  confirmed  as  regards  a  part  of  the  countr)*  whore  the  vine  is  still  cul- 
tivated, by  a  document  equally  authentic,  but  of  a  different  kind. 

llefore  the  revolution,  there  were  in  the  Vivarais  a.  great  number  of 
quit-rents,  estaUished  in  the  sixteenth  reuturt/y  to  he  paid  in  n'ine;  the 
greatest  number  of  these  were  to  be  paid  in  the  wine  first  draivn  off  finm 
the  vut;  and  it  was  stipulated  of  others,  that  the  wine  should  be  taken  ^ 
in  the  tuns  at  the  choice  of  the  landlord,  the  term  of  payment  being  fixed^f 
for  the  8th  of  October  (allowance  being  made  for  the  change  in  tho 
cfilendaj-).    These  deeds  prove,  therefore,  that  the  winu  was  in  the  tunty 
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|r  at  \etuit  in  the  vat,  by  the  Bth  of  Octol>«T,  and  ready  to  be  drown  off. 
Now  eight  days  is  the  minimum  of  time  for  which  the  wine  is  loft  in  the 
Ifut  before  it  is  fit  to  draw  off;  in  the  sixleenth  centurj",  therefore,  in  the 
STivarnis  the  vintage  must  hare  boen  finished  by  the  last  days  of  S<?ptf m- 
ber;  at  present  it  is  not  effected  till  between  the  0th  and  the  20th  of 
October ;  an  inhabitant  states  that  he  has  never  seen  it  begin  before  the 
4th.  Those  documents  are  silent  as  to  the  duration  and  rigour  of  the 
winters;  but  I  repeat  they  appear  to  cstablisli  the  faet  that  at  the  4ii^  of 
N.  latitude,  on  the  banks  of  the  Rhone,  in  the  sixteenth  century,  the 
summers  were  warmer  than  they  are  at  present. 

Wc  read  in  the  history  of  Mticvn^  tliat  in  1552  or  1563  thellugue- 

ots  retreated  to  Lancie  (a  village  situated  near  to  that  city),  and  that 

ey  drank  the  Muscat  wine  of  the  countn/;  at  present,  the  Muscat 

does  not  ripen  sufficiently  in  the  Maconnais  to  admit  of  wine 

ig  made  from  it. 

The  Kroperor  Julian  caused  the  wine  of  Surtoe  to  be  served  at  his 
table:  the  reputation  of  tlie  tin  de  Surhie  is  nt  present  proverbial,  but 
rtainly  not  for  its  excellence;  not  that  I  attacli  undue  importance  to 
this  comj>ari8on, — the  qualifi/  of  wine  depends  too  much  on  the  nature  of 
the  plant,  and  on  the  cares  of  the  cultivator,  to  furnish  irrefnigable  argu- 
ments on  a  questinn  of  cbanpc  of  climate.  We  find  in  an  old  charta 
<|uotcd  by  M.  Cajiefigue,  that  Philip  Augustus  being  desirous  of  selecting 
one  for  his  habitual  driuk  from  the  European  wines,  the  vineyards  of 
Ktampes  and  of  Beauvaix  offered  themselves  among  the  competitors:  the 
chnrta  adds,  it  is  true,  that  they  were  rejected;  l>ut  can  it  be  imagined 
that  they  woubl  have  ventured  to  pre  sent  themselves  if  their  produce  bud 
lieen  as  undrinkable  as  arc  all  the  wines  of  the  department  de  I'Oise  in  our 
days?  This  department  now  marks  the  northern  limit  of  the  culture  of 
the  vine  :  the  account  fur  m30,  furnished  by  the  Administration  of  Indi- 
t  Taxation,  in  fact  states,  that  there  is  no  nine-making  in  the  dejiort- 
fnrnl  de  la  Somme;  now  it  is  not  in  the  districts  where  the  cultivation  is 
luirdly  possible,  that  tolerable  produce  could  ever  have  been  obtained. 

When  the  Emperor  Probus  permitted  the  Spaniards  and  Oauls  to 
plant  vines,  he  granted  the  same  favonr  to  the  English;  theJhiHMdr  would 
have  been  a  mockery,  if  at  that  time  the  nne  had  not  fructified  on  this 
(English)  side  of  the  channel ;  accordingly,  we  Icam  from  old  chronicles, 
that  at  one  periinl  the  vine  was  cultivated  in  the  open  fields  over  a  great 
part  of  England,  and  that  wine  was  ol>taiued  from  the  produce;  now  the 
ZQo^t  assiduous  care,  a  southern  situation,  completely  sheltered  from  the 
cold  winds,  and  an  espalier,  are  hardly  sufficient  to  bring  a  few  small 
bunches  to  complete  maturity.  This  is  enough  to  convince  the  most 
incredulous,  that  in  the  cuurse  of  centuries,  the  summers,  both  in  France 
and  England,  have  lost  a  proportion  of  their  temperature:  it  remains  to 
ck  the  cause  of  so  alarming  a  phenomenon. 

This  cause  cannot,  evidently,  be  in  the  sun;  the  constancy  of  the 
tempernturc  in  Palestine  is  sufficient  to  prove  that:  some  ph^siciena 
imagine  it  lies  in  an  unusual  extension  of  the  ice  at  the  Arctic  pole, 
some  general  movement  of  which,  after  having  drawn  it  by  several 
degrees  southward,  hiis  accumulated  it  on  the  coast  of  Greenland.  It  is 
.^sertain,  that  the  castcra  coast,  when  it  was  diacQvec«:d,  Iq\{^^  N\i^<i^  ^cii^ 
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of  the  tenth  ceutur)^,  w^  free  from  ice:  tlie  Norwegians  estaLlished 
colonj  there,  which  in  1120  was  populous,  flourishing,  aiid  carried  on  a 
considerable  commerce  with  the  parent  country  and  with  Icchmd.  We 
know,  also,  that  in  14<)B,  when  Bishop  Andrew  (the  fourteenth  eince  the 
establishment,)  went  to  take  possession  of  his  diocese,  he  found  the  const 
entirely  blockaded  by  the  ice,  and  not  appronchtible.  This  state  of  things 
lasted,  with  little  yariation,  till  1013  or  1^14,  when  a  great  breaking-up 
of  this  icy  barrier  took  place,  and  the  eastern  coast  uf  Greenland  again 
became  clear.  The  deterioration  of  the  Europexin  climates  ought  then, 
according  to  this  thcor}\  to  have  been  due  to  the  permanent  existence  of 
a  large  plain  of  ice,  extending  in  latitude  from  Cape  Farewell  to  the 
Arctic  circle. 

I  shall  completely  overset  this  explanation,  by  remarking,  that  the 
documents  I  have  brought  fonvard  to  prove  that  in  the  Vivarais  and  in 
Burgundy  the  heat  was  formerly  greater,  are  of  a  date  a  century  and  a 
half  posterior  to  the  Jonnation  of  the  Greeniandw  plain  of  ice;  and  I 
shall  add,  that  the  nearly  entire  breoking-up  which  the  ice  experienced 
in  1814  has  occasioned  no  change  in  our  climate  that  has  been  revealed 
by  any  agricultural  phenomenon,  nor  even  any  of  the  more  delicate 
modifications,  the  existence  of  which  can  alone  be  shomi  by  meteoro- 
logical instruments.  Let  us  now  sec  if  this  variation  in  climate  has  not 
resulted  from  the  works  and  labours,  which  the  wants  or  caprices  of  an 
increasing  popuhition  have  c^iused  to  be  accomplished  over  the  country. 

Ancient  France,  compared  to  what  it  now  is,  would  present  us  vrith 
a  vast  extent  of  forest,  and  mountains  almost  entirely  wooded;  with 
interior  lakes,  ponds,  and  marshes,  without  number;  with  rivers,  the 
overflow  of  which  w;is  restrained  by  no  embankment,  and  with  extensive 
tracts  never  furrowed  by  the  plough,  <1cc.  The  clearing  awny  entire 
forests,  and  the  cutting  of  large  openings  into  others,  the  almost  entire 
disappearance  of  stagnant  waters,  the  breaking  up  of  huge  tracts  for 
agriculture,  which  differed  little  from  the  steppes  of  Asia  or  America,— 
such  are  the  modifications  which  the  surface  of  France  hiis  undergone  in 
an  interval  of  some  liundrcds  of  years.  Now  there  is  a  country  which  at 
this  very  time  is  undergoing  tliese  same  modifications,  under  the  eyes  of 
an  enlightened  population,  and  when'  the^'  are  proceeding  with  astonish* 
iug  nipidity:  in  the  country  alluded  to  they  must  palpably  cause,  one 
after  another,  those  meteorological  chimges  which  many  centuries  have 
hardly  sufficed  to  render  evident  on  the  old  continent.  Let  us  then  see 
how  the  clearing  of  liind  in  America  changes  the  climate. 

Throughout  all  America  it  is  agreed,  tliat  clearing  and  cultivation 
have  modified  tno  climate,  and  that  the  change  becomes  more  and  more 
manifest;  the  ivinler^  are  lets  sei'crc,  and  the  summers  less  oppressive: 
in  other  terms,  the  extremes  of  temperature  observed  in  January  and 
July  approach  each  other,  from  year  to  year.  Compare  these  results 
with  thusc  which  flow  from  the  foregoing  discussion;  as  regards  Florence, 
the  identity  is  evident;  we  see  that  in  the  centre  and  north  of  France,  as 
in  America,  the  summers  are  become  less  hot;  perhaps  al.so,  according  to 
the  prevailiug  opinion,  the  winters  were  formerly  colder,  but  we  have  not 
discovered  that  this  great  severity  of  the  ancient  winters  is  proved.  In 
every  case,  nothing  that  we  can  see  contradicts  the  doctrine,  that  in 
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Europe  tlie  change  of  climate  ought  to  be  cxcIusiTely  attriljuted  to  tho 
clearing  and  cultivation  of  luud. 

The  Americans  have  also  recognised  a  marked  modification  in  the 
irinds  which  Mow  on  their  coasts  (see  ilie  works  of  Williams  and  of 
Jefterson).  The  former  predominance  of  westerly  winds  appears  to  dimi- 
nish*; the  easterly  become  more  frequent,  and  also  penetnite  hy  def^rees 
further  inland.  The  effect  of  clearing  in  the  United  States  has  been  a 
diminution  of  cold  and  beat;  but  that  does  not  tell  us  whether  the  mran 
temperature  there  has  suflfered  any  alteration;  the  advantfiges  gained  on 
the  milder  winters  may  compensate  the  loss  of  heat  during  the  summers. 
It  is  probable,  howeyer,  that  this  compensation  does  not  take  pluce;  for, 
among  the  important  remarks  collected  by  JSI.  Boussingatilt  during  his 
residence  in  America,  there  is  u  table  of  observations  of  mean  tempera- 
.'tures  of  the  equatorial  zones,  in  which  we  find,  without  exception,  the 
lowest  numbers  corre6i>ond  to  the  wooded  regions.  It  should  appear, 
then,  that  while  the  American  climate  becomes  less  excessive^  to  use  an 
expression  of  Buffbn,  its  mean  temperature  increases. 

It  will  not  be  useless  to  add  a  few  wonis  in  reply  to  those  phyticienjf 
who  refuse  to  see  in  the  operations  of  huiuan  industry,  in  those  labours 
which,  it  must  he  owne<l,  hardly  attect  the  tuere  surface  of  the  globe,  a 
suffiring  caube  for  a  perceptible  change  of  climate.  I  will  content  myself 
with  pointing  out  different  lociUities  which  enjoy  au  unusual  climate, 
ritlier  in  consequence  of  some  hill  favourably  placed  relatively  to  the 
prevailing  winds,  or  of  some  undulations  in  the  territory,  or  of  other  cir- 
cumstances not  more  remarkable. 

Middlehtmrg^  the  latitude  of  which  is  nearly  a  degree  less  than  that 
Amtterdam.  ought  to  have  a  mean  temperature  higher  by  half  a  degree ; 
d  yet  it  has  one  lower  by  more  than  two  degrees. 

The  city  of  Brusitch  itself  has  not  a  mean  temperature  as  high  as 
that  of  Amsterdam,  although  it  is  placed  one  degree  and  a  half  to  the 
south  of  it. 

The  town  of  Salcombe^  in  Devonshire,  enjoys  a  climate  ao  extraor- 
dinary*, that  it  is  termed  the  Montpdlier  of  the  North. 

MarseiUfs  is  more  than  a  degree  to  the  south  of  Gcnon;  the  mean 
temperature  of  the  latter  om^A/  therefore  to  he  half  a  degree,  C,  lower 
than  that  of  Marseilles:  on  the  contrary,  it  is  one  degree  higher. 

It  is  not  surprising  that  Marseilles,  a  maritime  city,  should  have  a 
more  temjteratc  climate  than  Avignon,  situated  a  little  more  to  the  north 
and  inland,  that  the  winters  should  be  less  cold,  aud  the  summers  seu- 
eibly  less  warm ;  but  what  is  the  rciison  that  the  mean  tcviperatnrc  of 
Marseilles  is  lower  tlum  that  of  Avignon  ? 

Hmne  and   Perpigtunt  have  exactly  the   same   mean  tempeniture, 
although  Rome  is  one  degree  to  the  southward.     If  I  were  to  ask  the 
reason.  I  should  be  reminded  of  the  Apennines,  and  yet  Perpignan  is  at 
the  foot  of  the  P^Tcnecs. 
'  I  will  not  extend  these  examples.     I  know  that  plausible  explana- 


•  If  ttiiy  one  doubts  of  tbo  immonw.* 
predomiiuiiii.'*?  of  woftttTly  wind!*  iii  tho 
AtUntic  Ocejin,  I  would  cito  tbe  follow- 
uig  cone'.uaive  fact: — Bv  a  main  of  six 
"    Vol.  II  f.  ' 


years,  the  pnrkeU  which  |in>ecc>i1  from 
'Livpr(HJol  lo  New  York  Ittke  forty  day* 
to  effect  the  pn68ag«>,  while  thuy  rrtuni  in 
twi'iity-thnrc  tUyi. 
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tions  of  many  of  the  anomaUes  they  record  can  bo  deduced  from  the 
configumtions  of  the  countries  iu  nhicli  the  dillerunt  cities  1  have  muu- 
tioncd  are  bituated:  hut  tlic  question  does  not  rest  there;  ^vhat  I  sar, 
and  what  I  still  ninintain,  is,  that  the  presumed  causes  of  these  anoraaliei 
arc  hut  little  rcmtirkuhle,  and  that  uti  attentive  exiiininutiun  of  the  locali- 
ties would  never  have  enabled  any  one  to  have  divined  of  nkot  nature 
their  influence  would  be,  nor  in  what  direction  it  would  operate. 

I  now  approach  the  conclusion  of  my  task,  and  shall  terminate  this 
paper  by  briefly  examining  if  the  mean  cliniatu  of  Paris  expenuncL*s  any 
variation  iu  our  days.  Nothing  appears  at  first  more  simple  than  thi* 
question.  The  temperature  of  suhtorrarn'ous  pWes  at  a  little  depth,  to 
which  the  external  air  haa  not  free  acceds^  not  only  does  not  vary,  but  it 
is  equal  to  the  mean  temperature  of  the  open  air  at  tlic  surface.  There 
exist  such  vaults  under  the  Paris  Observatory,  eighty-six  feet  below  the 
lurface;  the  thenuonietcr  has  been  observed  in  them  for  a  century  and 
a  half;  and  it  is  only  necessary  to  compare  tlie  observations. 

Without  reourriniJ  to  the  more  aaoient  instruments,  for  their  gra- 
duation is  now  not  well  known,  I  ouf(ht  to  state  that  a  recent  discovery 
has  rendered  the  solution  of  the  problem  difiicult.  It  is  now  proved, 
that  all  thermometers  become  in  process  of  time  erroneous ;  the  zero,  or 
term  of  mcltinfr  icoj  nsveiuh  along  the  gnuiuated  scale,  as  if  the  bulb  had 
contracted;  the  instrument  thus  comes  to  indicate  +  1*^  when  it  ought 
to  mark  zero;  and  +  2^  when  it  ought  to  stnnd  only  +  1°,  and  no  oo; 
the  error  is  sometimes  as  much  as  1^°.  The  numerous  temperatures 
determined  in  the  vaults  of  the  Ohservatory  at  a  period  when  it  was  not 
known  that  thermometers  required  frequent  vcriUcatiouT  are,  ilierefore, 
in  some  mea<)urc  fruitless:  I  have  nevertheless  mi't  with  two.  and  only 
two,  from  whirh  we  may  gain  some  instruction:  they  date  from  February, 
177t5,  when  Afessier  made  them  ivith  a  tberraon»cter  constructed  under 
his  eyes,  and  verified  by  himself  hut  a  few  days  before.  These  two 
observations  agree  perfectly,  and  give  W'Vf  C  (.W'2^  F.) 

In  lrti2(i,  half  u  coutury  afterwards,  we  also  find  11*8°  O. 

Now,  supposing  Messier's  observations  are  uncertain  by  the  twentieth 
of  a  degrcp,  on  account  of  the  smallness  of  the  scale  of  his  thermometer, 
the  two  temperatures  of  1/76  aud  lfl2t>,  which  appear  itlcnticol,  mivki 
differ  by  that  one-twentieth;  but  one-twentieth  in  fifty  years  is  one-tenth 
in  a  century,  and  tvould  oji/y  be  one  degree  qf  variaiion  iu  a  fkousttnti 
jfears. 

Tlic  two  epochs  compared  comprise  between  them  a  period  during 
which  certain  parts  of  France  have  been  much  stripped  of  forest*,  and 
yot  the  moan  tcm[torature  of  Paris  has  not  therehybeon  sensibly  aflfeetcd. 
I  have  taken  the  observations  of  ]82(i  as  the  term  of  comparison,  fur  the 
sjikf  of  the  exact  half-century;  if  I  had  gone  on  to  I8il3,  I  should  have 
found  seven-hundredtlis  uf  a  degree  more:  thus,  instead  of  a  diminution 
of  temperature,  we  should  have  had  a  slight  increase  indicated  to  us. 
But  we  must  wait  three  or  four  years  more  before  we  can  nflinu  witJi 
certainty  that  the  0  07  which  1  hare  just  alluded  to  is  more  than  an 
irr*'gular  and  accidentiU  oscillation. 
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^H  CjTGMICAL  CHABACTEIW  OP  MlXERALS. — Thb  BlOWPIPE. 

^Bvc  of  the  greatest  difficulties  to  be  encountered  l>y  the  student  in  dk- 
^Bovering  tlic  natue  r»f  .t  iniueral  by  nienns  of  the  external  eliaraetprs, 
^Krises  from  the  clA»sificntion  usually  adopted  in  systems  of  mineralogy 
^Beiiig  founded,  not  on  those  charaotors,  hut  on  the  composition  of  minerals 
^BB  dctluceil  from  analysis.  This  is,  without  doubt,  the  most  srientiflc 
^Hftode  of  classification;  but  at  the  same  time  it  ought  to  be  accompanied 
^Hvy  iin  artificial  division  into  classes,  orders,  and  genera,  founded  on  the 
^Kxtemal,  or  the  pyrognostio  characters,  or  on  a  combination  of  the  two, 
m  orlnr  to  enable  a  person  unacfjuainted  with  the  name  and  composition 
of  a  mineral,  to  ascertiiin  in  what  part  of  the  scientific  system  to  look  for 
I^M  description  of  it. 

^H         In  the  absence  of  assistance  from  such  on  nrtifieial  arrangement, 

^Kerring  as   an  index  to    the  philosophical  system,  the  student's  only 

^nesourcc,  aficr  observing  and  noting  down  the  external  characters  of  the 

^B|>ecimen  the  name  of  which  he  wishes  to  discover,  is  to  wade  through 

^■be  volume  which  he  consults,  until  he  finds  a  species  of  mineral  agreeing 

'^Iwith  his  own  description  of  the  specimen  under  examination.     The  only 

woik  kno^vn  to  us  in  which  the  external  characters  are  made  the  basis  of 

^^Uiy  such  artificial  classihcatioii,is7yaiterrr//'jr  Iniroduction  to  Mineralogy  An 

l^hrhich  a  tabular  view  is  given  of  the  most  important  earthy  minerals,gronp«d 

^"iiccording  to  their  hardness  and  specific  gravity.     Aikin's  Manual^  a  work 

now  out  of  print,  contains,  in  liko  manner,  a  table   of  their  pyrognostic 

characters,  or  habitudes  before  tlie  blowpipe;  and  in   Griffins  Trratise 

OH  the  I're  of  the  Blowpipe^  tliese  two  modes  of  classification  arc  com- 

bincd  in  n  system  founded  on  the  most  important  physical  and  chemical 

characters.     Tliis  is  a  clieap  and  useful  little  work,  which,  as  a  companion 

l^ko  the  blowpipe,  ought  to  be  in  the   Imnds  of  every  one  desirous  of 

^^icquiring  a  knowledge  of  mineralogy.     Under  its  guidance,  we  mastered 

the  use  of  the  blowpipe  without  tlii;  aid  of  other  instruction,  and  made, 

in  a  short  time,  more  progress  in  identifying  minerals  than  we  had  made 

in  years  while  reiving  on  other  sources  of  information;  and  we  have  no 

hesitation  in  dcchinng  that  with  (his   little  volume  before  him,  and  the 

>dowpipe  in  his  hand,  the  student  possessed  of  only  moderate  perseverance 

will  havo  no  diAiculty  in  satisfying  himself  of  the  name  of  any  mineral 

tivhit'h  he  may  meet  with. 
In  that  work  will  be  found  a  history  of  the  application  of  the  blow- 
pipe to    chemical    investigations,  together    with  minute  directions  for 
manipulation.     Our  limits  will  not  permit  us  to  enter  so  much  into 
detail;  neither  bhall  w*-  discuss  the  relative  merits  of  Oahn's,  or  Tenant's, 
or  Wollastoii's  blowpipe,  or  of  :iny  of  those  other  modifications  of  the 
I^Morm  of  the  rominon  instrument  which  bear  tho^ames  of  the  philosophers 
^■5»ho  have  attempted  to  improve  it.     One  reason  for  our  silence  on  this 
point  is,  that  wo  have  had  no  experience  in  the  use  of  any  blowpipes 

I  except  the  common  instrument  used  by  working  jewellers,  and  that  called 
Cronsted's,  which  has  a  bulb  near  its  smaller  cud,  de%\^fcA.  \o  ^\^N\a.\^t  xSv^^ 
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inconreiuences  arising  from  the  condensed  moisture  of  the  breath;  au* 
after  a  few  trials,  wc  gave  the  preference  to  the  common  instrument, 
which  wo  have  since  exclusively  used. 

The  student  should  he  provided  with  two  blowpipes  of  the  commou 

form  (fig.  20);  one  with 
a  vary  tiue   oriiice,    for 
fusing    earthy   minerals 
F\$.^i.  \     and  for  reducing  ores  to 

the  luetalUc  »tate;  the 
ot)ier  with  an  orifice  somewhat  larger,  for  roasting  ores  and  oxidizing 
metals  in  the  outer  flame.  Betiides  these,  tlie  following  apparatus  will 
be  required  for  ascertaining  the  chemical  characters  of  minerals,  cither 
by  the  dry  or  the  humid  process;  some  of  the  apparatus  being  used  ia 
the  one,  some  in  the  other,  and  some  being  etjually  useful  for  both. 

Fig.  21   is  a  pair  of  forceps,  of  brass,   tipped   with   platinum^  forj 
holding  small    fragments   of    earthy  minerals    in  the  blowpipe  Hamcwi 

Fig.  81.  Vlttl 
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Another  pair  of  forceps  will  be  required,  having  at  the  extremity  a  pair 
of  cups  of  platinum,  (fig.  22,)  for  lioldinn;  miaerals  which  decrepitate  on 
the  application  of  heat,  and  whidi  would  liy  about  and  be  lost,  unlesft 
confined  until  heated  to  redness,  when  decrepitation  ceases.  As  a  sub* 
sdtute  for  these  latter  forceps,  a  small  piece  of  platinum  foil  may  be  u^ed, 
in  which  the  mineral  c;ui  be  folded  up,  aud  tliua  preserved  during  decre- 
-pitation.  Platinum  foil,  cut  into  narrow  strips  alK)ut  two  inches  long 
and  half  an  inch  broad,  is  also  useful  for  supporting  some  minerals  when 
treated  with  fluxes;  platinum  being  so  bad  a  conductor  of  heat,  thai  one 
extremity  of  a  piece  of  foil,  of  the  size  above  mentioned,  may  be  held  ia 
the  fingers  without  inconvenience,  while  the  other  end  is  heated  io 
■whiteness  in  the  blowpipe  flame. 

Platinum  wire,  cut  into  lengths  of  two  or  three  inches,  and  bentl 
into  a  small  hook  at  one  end,  is  very  convenient  as  a  support  for  & 
mineral  to  be  heated  nith  a  flux.  The  end  of  the  wire  is  to  be  moistened 
in  order  to  make  the  flux  adhere,  which  is  then  fused  into  a  globule  with 
which  the  assay,  or  mineral  to  be  examined,  is  mixed  by  bringing  it  into 
contact  with  the  fused  globule  while  still  sol't,  or  by  moistening  its  sur 
face  when  cold.  The  two  substances  are  then  fused  titgether,  and  na 
insulated  mass  is  thus  obtained,  which  is  easily  examined,  and  whic 
may  l>e  detached  by  gently  tapping  the  wire  while  hot.  Another  mod 
of  operating  is  by  mixing  the  flux  in  a  small  mortar  witli  the  minenfet 
previously  reduced  to  a  fine  powder,  and  then  fusing  them  together 
This  wre  is  the  most  convenient  support  in  those  cjises  where  the  cir- 
cumstances to  be  observed  are  the  changes  of  colour  produced  by  fu^io 
with  borax,  soda,  or  microcosmic  salt. 

Vig.  23  is  a  sm;UI  spoon,  the  bowl  of  which  is  of  platinum,  haviu 

a  short  shimk  of  the 
&;ime  metal  soldered 
to  a  longer  shanlc 
of    wirer,     with     a 
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in  handlo.  Ttiis  i:>  a  support  for  etirtby  minerals^  and  for  surh 
(u  are  not  reducible  to  the  metnllic  state  without  Huxes.  It  is 
ensily  mannged  1>y  l>e)Tinners  than  the  foil  or  the  wire;  hut  hh  these 
ihstrnct  lesfi  of  the  heat  from  the  assay,  they  are  preferred  by  adepts  in 
►lu"-pipo  manipulations.  To  tliem  the  chief  use  of  the  spoon  is  for 
ling  ft  mineral  with  soda,  though,  even  for  that  purpose,  some  prefer 
charcoal  as  a  support.  Minerals  in  the  metallic  state,  or  which  are 
rducittle  to  the  metallic  state  without  fluxes,  should  never  he  fused  on 
ipports  of  platinum,  as  they  form  alloys  with  it.  ^iinerals  containing 
ilphur  and  chlorine  likewise  injure  the  platinum.  For  such  minerals, 
lurcoid  i«  the  proper  support.  The  best  kind  of  charcoal  is  that  made 
rom  the  wood  of  the  iJder.  It  should  be  straight  mid  free  from  knots, 
id  should  he  cut  with  a  fine-toothed  Siiw  into  strips  from  four  to  six 
inches  long.  A  small  hollow  is  to  be  made  at  one  end  of  the  charcoal, 
with  the  point  of  a  knife,  or  other  convenient  instrument,  and  iii  this 
hollow  the  assay  is  to  he  placed,  in  order  to  prevent  its  being  carried  off 
le  churcoal  by  the  bla-st ;  and  the  blowpipe  flame  is  theu  to  be  directed 
ipon  it.  Charcoal  that  in  liable  to  crack  should  he  gently  heated  before 
the  assay  is  applied,  in  order  to  prevent  burning  fragments  of  it  from 
^ying  about,  thus  endangering  the  eyes  of  the  experimenter,  as  well  as 
lusing  the  loss  of  the  miuenil  to  be  operated  upon. 

Charcoal   is  used  as  n  support  for  the  fusion  of  the  metallic  oxides, 

•cause  it  facilitates  their  reduction  by  the  abstraction  of  oxygen  during 

Its  combustion.     It  is  likewise  used  as  a  support  for  compounds  of  the 

metals  with  sulphur,  arsenic,  and  chlorine.     Plates  of  mica  are  sometimes 

sed  an   supjwrts,   when,  in  roasting  ores,   it  is  desirable  to  avoid  the 

rducing  effects  of  the  charcoal. 

Cilass  tubes  of  sevcnd  kinds  will  be  required  for  various  purposes, 
►th   in   experiments   by  the   blowpipe   and   by   the    humid    process. 
'ig.24,  rf,  is  a  tube  p^^^ 

tv*o  or  three  inches  ^v 

long,  one-eighth  of 
m  Inch  in  diameter, 
aud  open  at  each 
d,  for  the  purpose 
of  beating  minerals 
which  volatilize  at 
low  teinperuture. 
The  at>s;iy  is  placed 
at  one  end,  and 
heated  by  the  hlow- 

pc  flame,  when  volatile  matter  not  penuancnily  gaseous  will  condense 
in  the  upper  part  of  the  tube;  but  a  tube  open  at  one  end,  imd  blown 
into  a  bulb  at  the  other,  (fig.  25,)  is  more  commonly  used  for 
this  purj)08c,  as  well  as  for  heating  minerals  vliicb  decrepitate, 
and  for  ascertaining  the  presence  of  water  in  them.  In  this 
form  it  is  called  a  matrass,  and  is  very  usioful  for  efVctting 
solutions  on  a  small  scale,  with  acids,  when  the  application  of 
heat  is  necessary. 

^supports  of  pipe-clay  are  sometimes  used  fox  e^VvAAxSax^ 
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the  colours  produced  hy  tlic  fusion  of  borax  and  the  other  fluxes  Trnff" 
different  metals.  They  mny  be  made  iii  two  ways.  Either  Ihd, 
clay  mny  be  bentcii  out  into  very  thin  plates,  betivecu  two  sheets 
of  paper,  the  clay  and  paper  being  then  cut  together  iuto  pieces 
two  or  three  inches  long  and  a  4uarter  of  an  inch  wide,  or  small  bowls 
or  cups  of  clay  may  he  prepared  in  the  following  manner: — A  piece  of 
bmas,  one-twentieth  of  an  inch  thick,  is  to  be  pierced  with  several  circular 
holes,  not  quite  a  quarter  i»f  nn  inch  in  diameter.  It  is  then  to  b*s 
placed  on  paper,  and  the  holes  are  be  filled  with  moist  pij>e-i;lav,  worked 
to  the  consistency  of  dough.  Tlu;  superfluous  clay  being  n'moved,  the 
brass  mould  with  the  pa|>er  under  it  is  to  be  placed  in  the  palm  uf  the 
left  hand,  while  with  a  finger  of  the  other  the  clay  in  the  holes  is  to  be 
pressed  so  as  to  give  it  a  concave  form.  These  cups,* as  well  ns  the  strips 
of  clay  before  mentioned,  having  been  slowly  dried,  are  to  be  hardened 
in  the  fire  ui  a  small  crucible  or  the  bowl  of  u  tobacco-pipe,  lu  using 
one  of  these  cups,  it  may  either  be  held  in  the  inner  flame  of  the  blow- 
pipe with  a  pair  of  forceps,  or  it  may  be  cemented  to  a  thin  strip  of  glass, 

(fig.  2(5,)  with  silicuted   potossa,, 

*''*■  ^*"  for  use  in  the  outer  flame,  or  itj 

r~  Y'^V?      niay  be  cemented  with  clay  to  a- 

^"- ^^-/""'^      thin  handle  of  pipe-clay,  and  tlieii 

burned,  thus  forming  a  small 
earthen  spoon,  which,  beuig  white,  exhibits,  to  great  advantage,  the  cha- 
racteristic  colours  produced  by  the  metals  with  fluxes,  fl 

A  small  mineralogical  hammer,  broad  at  one  end,  and  sharp  at  the  ™ 
other^  will  be  wonted  for  chipping  off  fragments  of  minerals  for 
examination,  and  for  ascertaining  the  malleability  of  a  metallic  glubule 
after  fusion,  by  flattening  it  on  a  plate  of  »tecl,  lalled  a  wntohmaker's 
anvil.  This  hammer  and  anvil  may  likewise  be  used  for  crushing  ores 
both  before  and  after  tliey  have  been  roasted,  the  mineral  to  be  crushed 
being  wrapped  up  in  paper  to  prevent  its  dispersion.  This  process, 
however,  is  best  ettected  by  means  of  a  steel  mortar 
(fig.  27,)  so  contrived  that  a  niincnd  may  be 
broken  into  small  fragments,  ;vithout  any  of  it 
being  lost.  A  small  pestle  and  mortar  of  agnt« 
will  also  be  required  for  reducijig  a  mineral  to  fine 
powder  for  operations  with  the  blowpipe,  or  with 
acids.  Several  small  files  will  be  useful  for  the 
purpose  of  cutting  glass  tubes,  and  for  filing  the 
globules  obtained  from  the  fusion  of  ores,  in  order  to  ascertain  if  they 
possess  the  metallic  lustre.  A  knife  is  also  indispensable  for  trying  the 
hardness  and  sectility  of  minerals.  Knives  for  the  use  of  the  niineni-l 
logist  arc  nuidc  to  contain  also  a  magnet  and  a  file.  The  magnetic 
needle  and  electrometer  have  already  been  described.     A  lens  niuiit  not 

be  omitted,  for  examining  th<»  structure  1 
of  a  mineral  both  before  and  after  it  haaj 
been  operated  upon  by  heat.     A  pi 
^^^       of  strong  cutting  pliers,  for  breaking  ol 
portions  of  minerals,  will  be  found  vei 
uaetu\,  aa  eXso  a  ■^««  oS.  Vtasth  fetcft^ 
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for  iiLktng  tip  small  particles  of  a  mineral  to  be  tried,  and  for  linndling 
globules  of  rctluctHl  metal  wbilebot.  To  tbese  we  may  add  a  small  wire 
Wot  into  the  annexed  shape  (fig.  28,)  for  holding  a  watch-glass  orcr 
the  flame  of  a  lamp. 

We  hate  already  spoken  of  the  open  gla«»  tube  and  matrass. 
8omc  of  the  foUomng  apparatus  of  glass  will  occtwionally  bo  used  for 
operations  with  the  bloivpipe,  but  more  frequently  when  solutions  are 
effected  with  acids.  Ijirge  watch-gla«eg,  or  the  lower  |>art  of  an  oil- 
flask,  are  useful  for  submitting  small  portions  of  a  mineral  to  the  action 
of  acids,  and  for  evaporating  solutions :  «  rt  (fig.  251)  are  test-tubes, 
in  which  solutions  of  minerals  are  to  be  tried  with  diflereut  tests 
or  re-agents ;    A    is    the 

stand  for  holding  them,  to  ^-  ** 

which  may  be  attached 
an  apparatus  of  wire,  rf, 
for  supporting  n  watch- 
[^laS8  over  the  flame  of 
ft  spirit-lamp,  c.  Two  or 
three  dozen  of  these  tubes 
should  be  provided,  of  dif- 
ferent sizes.  The  largest 
need  not  be  more  than 
half  an  inch  in  diameter,  and  four  or  fire  inches  long.  Tlicy  should 
have  a  lip  in  the  brim  for  the  convenience  of  pouring  out  fluids. 

Figures  30,  31  are  dropping-tubes,  of  diflVTeut  kinds.  That 
represented  in  fig.  30  was  the  invention  of  Dr. 
WoUaston,  and  consists  of  a  gla.'^s  tube,  with  a  flue 
orifice  bent  at  a  right  angle  about  nil  inch  from  the 
orifice,  and  passing  through  a  cork  fittod  in  the 
seek  of  a  bottle,  which  is  to  be  about  half  full  of 
Water,  'llie  warmth  of  the  hand  when  the  bottle 
is  held  in  it,  dilates  the  air  in  the  bottle,  and  slowly 
expeU  the  water.  The  other  dropping-tube 
{fig.  31)  consists  of  a  narrow  glass  tube  about  six 

inches  long,  with  a  bulb  about  an  inch  in  diameter  blown  out  iiear  the 
middle,  and  drawn  out  at  the   other  extremity  into  a  capillary 
orifice.     This  end  being  immersed   in  water,  the  bulb  is  filkd       '^ 
\y   the  action  of  the   mouth   ou  the    upper   extremity.     The       ^=> 
water  is  then  prevented  from  escaping,  by  closing  this  orifice 
with  the  finger,  on  the  rcmo^'al  of  which,  the  water  falls  out 
in  drops.     These  dropping-tubes  are  us<*d  for  washing  precipi- 
tates on   filters,  and    in   experiments   with   the   blowpipe   are 
fi^^uently  used  for  separating  small  fragments  of  charcoal  tlmt 
have  become  mixed  with  parliolos  of  reduced  metal.     A  tray 
will   be  necessary  to  catch  the  assay  when  it  falls  from  the  sup- 
port.    Tliis  should  be  made  of  tinned  iron;  it  should  be  about 
two  feet  long,  and  eighteen  inches  wide,  and  should  be  turned 
up  one  inch  and  a  half  at  the  edges.     It  should  be  lined  wxih 
white  paper,  and,  to  prevent  dubious  results  from  the  mixture  of  diflcrcnt 
substances,  should  be  cleaned  every  time  an  cxYtntcvuTiV  \&  twoxsi't'RR.tK 
with  a  &esh  mineral. 
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With  respect  to  the  flame  employed,  that  of  a  candle— -an  ordinary 
mould  or  wax  candle — with  rather  a  large  wick,  is  sufficient  for  the 
fusion  of  minerals  that  are  to  be  held  in  the  forceps,  or  tried  with  fluxes 
on  the  platinum  wire  or  foil,  or  in  the  clay  cups.  When  charcoal  is 
employed  as  the  support,  there  is  this  disadvantage  attending  the  use  of 
the  candle — that  the  heat  radiating  from  the  charcoal  is  apt  to  melt  the 
tallow  or  wax,  and  to  make  it  guiler,  or  hum  away  too  fast.  la  that 
case,  a  lamp  made  of  tinned  iron  is  the  most  convenient ;  it  may  be 
fed  with  oil,  tallow,  or  liogs'  lard.  The  flame  of  a  spirit-lamp  gives  a 
strong  heat  free  from  smoke,  the  only  objection  to  it  being  the  increased 
expense  attending  the  employment  of  alcohol  as  a  combustible.  When 
a  lamp  i.s  used,  the  wirk  should  1>c  parted  in  the  middle^  in  order  to 
expose  as  great  a  surface  as  possible  to  the  flame. 

The  great  art  in  the  use  of  the  bIo\^^>ipe  consists  in  maintaining  a  con- 
tinuous, equable  stream  of  air  so  long  as  the  experiment  requires  it.  To 
cflTect  this,  the  blast  must  not  proceed  directly  from  the  lungs,  l>ut  the  cheeks 
mu«t  be  inflated,  and  by  their  compression  tlie  air  must  be  forced  through 
the  blowpipe,  respiration  being  inaintaisicd  in  the  mean  time  by  breathing 
through  the  nostrils;  this,  though  rather  difficult  at  first,  will  become 
easy  after  a  Httle  practice.  Tlie  beginner  should  first  learn  to  breathe 
through  the  nostrils,  keeping  the  mouth  shut.  Let  him  then  learn  to 
distead  the  cheeks  with  the  air  thus  inspired,  and  to  make  several 
respirations,  ^vithout  sufl'ering  any  air  to  escape  from  his  mouth;  wheu 
able  to  accomplish  this,  let  him  take  a  blo\>-pipe  between  his  lips,  and 
-littving  filled  his  mouth  with  air,  let  him  expel  it  gently  through  the  tube 
by  the  action  of  the  muscles  of  the  cheeks,  while  he  breathes  through 
the  nostrils.  To  this  end  the  tongue  must  be  applied  to  tlie  palate,  so 
as  to  interrupt  the  communication  l»etween  the  mouth  and  the  jmssage 
from  the  nostrils.  As  the  supply  of  air  in  the  mouth  diminishes,  it  is  to 
be  renewed  by  withdrawing  the  tongue  from  the  palate,  and  again 
replacing  it,  as  in  pronouncing  the  word  tut.  It  will  be  advisable  to 
practise  tho  keeping  np  of  a  stream  of  air  in  this  manner  with  the  blow- 
pipe alone,  without  attempting  to  apply  it  to  a  flame,  and  having  become 
tolerably  expert,  the  learner  may  then  proceed  to  try  to  keep  up  a  steady 
flame,  without  attempting  to  direct  it  on  any  object,  and  when  he  can  do 
this  inth  facility,  he  may  proceed  to  the  oxidation  of  metals,  tlie 
reduction  of  ores,  smd  the  fusion  of  s<^me  of  the  most  fusible  earthy 
minerals.  I^et  him  commence  with  the  flame  of  the  candle  rather 
hhortly  snuB'cd,  the  wick  being  bent  in  the  direction  of  the  intended 
blast.  The  orifice  of  the  blowpipe  is  to  be  held  just  above  the  bent 
wick,  and  the  air  gently  expressed  through  it  along  the  horizontal  part 
of  the  wick,  without  touching  it.  Tlie  lamp  or  candle  should  be  placed 
at  such  a  height,  that  both  elbows  of  the  operator  may  rest  upon  th« 
table  while  he  is  using  the  blowpipe,  and  the  further  from  the  mouth 
the  instrument  is  held  the  more  steady  will  it  be. 

The  cone  of  flame  protluced  by  the  blast  will  be  found  to  consibt 
of  two  portions — an  outer  and  yellow  flame  (  o,  fig.  2^,)  and  an  inner 
and  blue  flame  6.  Oxidation  is  best  effected  at  an  incipient  red  heat, 
the  substance  to  l>e  operated  upon  being  held  nt  the  extreme  point  of 
tMc  jvJIon-  ilame,  where  the  gases  derived  trom  the  decompositiou  of  thv 
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prmliUfltiMe  matter  arc  buniing  ui  Inuncdiate  contact  TvUh  the  uir,  aud 

mge  con»e<iucntIy  liiglily  charged  \rith  oxygen.       Reduction  or  deoxidu- 

■dd,  «  In'St  efffcted  :it  thr  point  c,  just  Ixiyond  the  extremity  of  the  blue 

■me,  where   iniperfeet  combubtion  is  going  on,  and    where   the  6ame, 

bquiring  a  furtlit^r  supply  of  oxygen,  lakes   it  from  the  metallic  oxide 

■tted  upon.     For  tliis  operation  a  blowpipe  vi'ith  a  small  orilice  is  to  be 

bed,  and  the  ns^y  must  be  kept  quite  surrounded   with   flame.      A 

Mynd  irregular  flume   ^hows   that  the   oriBee   is  not  round  and  smooth^ 

IBS'*   cavity    in    the    fianie   show$  that   the    orifice  is  too  large.     The 

"teamer  ought  to  begin  operating  upon  substances  that  are  easy  of  reduction, 

&urh  ail  bismuth,   i^ulphatc   of  copper,  and  the  carbunate,  sutphuret,  and 

red  oxide  of  lend,      lie  may   then  proceed   to  the  reduction  of  sulpburet 

id  arseniate  of  copper,  and  when   he  can  keep  a  small  grain  of  tin  in  a 

implete  state  of  fusion,  «o  as  to  p^et^erve  itH  metallic  brilliancy,  he  may 

»nsider  himself  an  expert  operator.     This  affords   a  very  good  criterion 

for  ascertaining   ibo   point  at  which   the   flume  becom*^a  an  oxidating, 

itead  of  a  reducing  tiame,  for  at  that  point  the  globule  of  tin  bocomca 

>ated  with  a  white  crust  of  oxide. 

The  small  fragment  of  a  mineral   Hubmitted  to  examination  by  the 

blowpipe   is  called  the   nssay^  and  with   respect    to   size,   it   must  be 

iserved,  that,  except  in  the  case  of  the  most  fusible  substances,  the 

^gtnne^  ought  not  to  attempt  to  operate  upon  a  piece  much  larger  than 

grain  of  mustard-seed.     AVith  respect  lo  figure,  the  assay  ought^  if 

isible,  to   be   chipped  off  in  the  sliape  of  a  small   seale,  with   a  sharp 

Ige  or  point,   particularly  in  the  case  of  minerals  that  arc   dilhcult  of 

ision,  beeansc  these  fine  points  or  edges  are  more  easily  acted  upon 

Lon   a  thicker   piece,  and    accordingly   as  the   point   or   edge  becomes 

rounded,  or  retains  its  sharpness,  it  may  be  considered  fusible  or  in- 

^^^^ble ;  in  order  to  aseert^un  this,  it  is  sometimes  necessary  to  examine 

^^Bie  assay  with  a  lens.     Tlic  earthy  minerals  which   are  fused  with  the 

^Hpvatest  ease  are  hornblende  and  felspar,  particularly  vitreous  felspar. 

^^^        The  operation   termed  roasting,  or  calcining,  consists  in  submitting 

the    metallic    sulphurets,   arseniurets,  and    other   substances  containing 

•  volatile  matter,  to  a   low  red  heat  ;  the  bupport  used  in  such  cjises  must 

l>e  either  charcoal,  the  glass  matnis.^,   the  open  tube,  or   a   plate  of  mica. 

"UDless  the  roasting  he  properly  pcrfonned,  so  as  to  expel  all  the  sulphur 

or  other  volatile  matter,  no  attempt  lo  reduce  the  ore,  either  with  or 

without  fluxes,  will  be  attended  with  any  satisfactory  result. 

Fluxes  are  suhstauees  added  to  metallic  ores,  or  other  minerals,  in 
order  to  promote  their  fusion,  and  their  action  is  cither  chemical  or 
mechanical.  In  some  cases  tlie  superior  affinity  of  the  alkaline  or 
earthy  ba-^e  employed  as  a  flux,  abstracts  from  a  metallic  oxide  the 
acid  combined  with  it  which  prevents  its  reduction.  In  other  cases  the 
reduction  is  effected  by  fusing  oxides  with  inflammable  bo<lie8^  which 
deprive  them  of  tlieir  oxygen,  by  combining  with  it  in  combustion.  The 
flux  sometimes  nets  mechanically,  when  the  mineral  under  examination 
would,  on  its  reduction,  be  divided  into  minute  particles  not  easily 
collected.  Uy  mixing  it  with  a  substance  easily  fusible,  a  medium  is 
^kbtaincd  through  which  these  particles  can  readily  subside.     They  are 
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tbtjs  prevented  from  he'wft  dispersed,  and  are  collected  together  till  thejr 
run  into  a  plobiile  or  prU/. 

The*  HuxL's  of  most  general  utility  in  blowpipe  nperatinus  are 
l>orttte  of  soda,  or  lK)rax,  cnrbonute  of  soda,  and  microcosmic  salt ; 
thoftC  must  be  procured  in  a  state  of  j)erfect  purify,  and  kept  pulverixwl 
in  small  pbials.  Wben  l>onix  is  first  submitted  to  the  blowpipe  flame  it 
becomes  wbite  and  opa<jue,  and  intuuiesces  considerably,  on  account  of  tho 
water  it  contains,  but  on  this  bfiiig  expelled,  it  fuses  into  a  colourless 
(:;lobuIe.  When  a  mineral  is  treated  with  tbis  flux,  tlie  characteristics  to 
be  obserred  are,  its  degree  of  fusibility,  and  whctber  this  takes  place 
quickly  or  slowly,  and  whether  with  or  without  effervescence,  also  tlie 
colour  of  tbc  glass,  and  the  alterations  which  take  place  in  its  tmas- 
parcncy.  Tlie  use  of  carbonate  of  soda  as  a  flux  is  twofold — first,  to 
aacertuin  the  fusibility  of  the  einiliy  minerals,  and  secondly,  to  reduce 
the  metallic  oxides. 

When  soda  is  used  with  an  assay  on  charcoal,  it  is  rery  apt  to  he 
absorbed  by  tbe  support,  but  a  continuance  of  the  heat  causes  it  again 
to  rise  to  tbc  surface  of  the  cliarcoal,  or  the  absorption  may  be  prevented, 
by  adding  the  soda  in  very  small  quantities.  Some  minerals  are  fusible 
with  soda  only  when  reduced  to  powder,  others  combine  with  small 
portions  of  it,  fuse  with  difficulty  on  the  addition  of  more,  and  become 
quite  infusible  if  a  largo  ijuautity  be  added.  In  the  examination  of  a 
mineral  with  soda,  it  ought,  therefore,  to  be  tried  with  difTercnt  propor- 
tions of  this  flux,  noting  the  cflTecta  produced  by  the  use  of  each  succeS' 
sive  proportion. 

3Iicrocosmic  salt,  or  salt  of  phosphorus  and  ammonia,  intumcsccs 
considerably  on  exposure  to  the  flame  (tf  tlie  bIowpijM%  and  boils  until 
the  water  and  ammouia  are  dissipated  ;  it  then  fuses  cjuietly  into  a 
clear  globule,  which  continues  fluid  much  longer  than  that  pro<luced  by 
the  fusion  of  borax,  for  which  reason  (be  matter  to  be  examined  can  be 
more  conveniently  added.  It  is  used  for  Ibe  examination  of  mctallio 
minends,  with  which  it  afl'ords  highly-characteristic  indications  in  tho 
colour  and  transparency  of  the  fused  mass. 

Tlie  mode  of  proceeding  with  a  fragment  of  a  mineral  to  be 
examined  by  the  blovi-jiipe*  ia,  first,  to  heat  it  gently  in  the  piass  matrass^ 
observing  whether  it  give  oif  water,  change  colour,  decrepitate,  give  off 
rolutilo  matter,  and  whether  the  volatile  matter  be  suljtbur,  known  by  its 
peculiar  ymell — arsenic,  known  by  an  odour  resembling  garlic — selenium, 
known  by  an  odour  like  that  of  decayed  horse-radish — or  mercury,  which 
■will  conden!*e  in  small  metallic  globules  on  the  cold  part  of  the  glass. 

The  next  pro<'oss  is  to  heat  another  fragment  of  the  same  mineral 
without  ^fluxes  or  charcoal^  observing  whether,  on  being  gently  heated 
in  the  outer  flame,  it  give  ofl"  volatile  matter,  and  whether  sulphur, 
arsenic,  A*c. ;  whether  it  decrepitate,  become  magnetic,  fuse,  and  that 
wholly,  partially,  quickly,  slowly,  with  a  thick  pasty  appearance,  or  with 
the  appeanincc  of  a  Ii(^uid  ;  whether  it  intumesce,  and  that  violently  or 
flliglitly  ;  whether  it  volatilize  ;  whellier  it  give  oflf  fumes,  and  whether 
they  be  copious  or  slight,  white,  or  of  what  other  colour  ;  whether  they 
JcarOy  or  do  not  leave  a  remainder,  condense,  or  do  not  condense  on  the 
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^^■SnT  Xt  U  likewise  to  Itr  nWrred  ivhcthpr  the  assay  colour  the 
^^Bft  of  the  jt't ;  biiru  either  with  or  mthout  n  flame  ;  ivhether  it 
cliange  colour  once,  or  more  than  once;  whether  it  be  nhsorbecl  hy  the 
chairofti ;  whether  it  fuse  ;  whether  the  result  of  such  fusion  he  a  bead 
of  metal  or  a  powder, — a  glassy  globule  or  n  white  enamel  ;  whether  the 
glow  be  tninspiirent,  or  filled  with  air-bubbles,  coloured  or  colourless, 
homogeneous  or  heterogeneous ;  and  Mhether  the  enamel  be  smootli,  or 
having  llic  appearance  of  a  frit. 

A  portion  of  the  minerdK  well  roasted  to  drive  off  volatile  matter,  is 
then  to  be  trcate<i  fftih  the  different  Jiuxes^  and  its  Itehaviour  with  eacli 
noted,  observing  all  the  particulars  enumerated  after  fusion  in  treating 
of  its  behaviour  on  charcoal  alone.  Tlie  order  in  which  the  different 
appearances  take  ]ilacc  must  likewise  be  noticed,  and  whether  tliey 
occur  on  the  first  application  of  heat,  or  after  its  long-continued^  action. 
For  earthy  minerals  charcoal  is  not  a  convenient  support ;  they  may  bo 
first  tried  in  the  matrass,  and  then  a  small  scale  held  in  the  forceps 
(fig.  21)  is  to  be  heated,  first  in  the  outer  flame,  then  in  the  inner,  in 
order  to  try  its  fusibility.  If  it  should  prove  refractory  upon  a  long 
application  of  the  inner  tlamc,  and  if  no  appearance  of  roundnetis  on  (he 
point  or  edges  of  a  minute  scale  or  splinter  can  be  discovered  through  a 
lens,  it  may  be  considered  infusible,  and  may  then  bo  treated  with  soda 
on  platinum  foil,  or  on  the  platinum  wire.  By  this  process  fusion  will 
be  effected,  and  the  tinge  imparted  to  the  glass  thus  produced  will 
indicate  the  metallic  osudc  which  forms  the  colooring-matter  of  the 
mineral. 

In  the  little  work  on  the  blowpipe  of  wliich  we'have  before  spoken, 
minerals  are  divided  into  four  classes,  according  to  their  habits  before 
the  blowpipe,  and  other  characters  ea<iily  ascertained.  These  classes  are 
' — 1,  combustihk'  minerals;  2,  metallic  minerals;  3,  earthy  minerals; 
4,  saline  uiinenils. 

1.  The  corabustiMe  minerals  are  distinguished  by  these  cha- 
racteristics : — 

They  arc  of  low  specific  gravity,  generally  below  2*0,  none  (the 
diamond  excepted)  being  above  2'5,  and  some  float  on  water. 

They  are  all  (again  eici-pting  the  diainonrl)  to/?,  yielding  with  ease 
to  the  knife;  some  arc  li<]uid. 

Some  of  them  arc  highly  combustible  at  or  below  a  red  heat.  The 
rest  are  all  more  or  less  corabustiUo  by  the  action  of  the  blowpipe;  even 
the  diamond  is  slowly  combustible  at  a  heat  a  little  below  that  at  which 
silver  melts.  i 

2.  The  characteristics  of  the  metallic  minerals  are —  j 
Specific  gravity  exceeding  5*0.  I 
Lustre  metallic,  when  scraped.  I 

Tliese  arc  in  the  metullic  state.  ^ 

Or,  specific  gravity  less  than  r)0,  but  more  than  2*5,  and  they  are 
destitute  of  the  metallic  lustre,  but  ihey  are — 

Itedueible  to  tlie  metallic  state  by  the  blowpipe,  or  J 

liendered  magnetic,  or 

Volatilize  wholly  or  in  part,  producing  a  vapour,  or 

CoiDiDUjnJcatc  a  colour  to  1>ora3i. 
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Sonic  of  the  substances  of  this  clnss  arc  combustible,  but  then  tlioir 
bpecific  gravity  greatly  exceeds  that  of  the  lieavieiit  of  the  combu&tiMc  H 
minerals  of  ctns?  1.  H 

3.  The  earthy  minerals  ore —  ^H 

Insoluble  in  water.  ^^^H 

^^^  Tasteless.  ^^^H 

^^^A         Incombustible  at  a  >vlutc  hciit.  ^^^H 

^^^^  tSpecific  gravity  less  than  frO.  ^^^H 

I  Destitute  of  true  metallic  lustre  wlicn  wrapwl ;  are  not  reducible  H 
to  the  metallic  state,  nor  do  they  volatilize  at  a  high  temperature  before  ■ 
the  blowpipe.  ^^^H 

4.  The  buline  mineraU  arc —  ^^^^t 

Soluble  in  Avatcr.  ^^^H 

And  impart  a  taste.  V 

These  classes  are  divided  into  orders,  and  some  of  the  orders  are  fl 
divided  into  genera,  and  the  genera  again  into  families.  H 

The  iirst  class  is  divided  into  two  orders,  chamcterizcd  by  their  H 
burning  with  a  tiame,  or  without  it.  B 

In    tlie  second    class,    which    is    divided    into   two    orders,    the  ~ 
characteristics  of  the  orders   are,  volatilizing   or  not  volatilizing.     The 
first  order  is  divided  into  genera,  distinguished,  1,  by  volatilizing  wholly ; 
12,  leaving  a  residue  reducible  to  the  metallic  state  with  borax  ;  3,  or  not  ^ 
fcO  reducible.  H 

The  characteristics  of  tbo  families  into  which  the  genera  of  the 
first  order  are  divided  tire,  the  absenee  or  presence  of  the  motallic  lufstre. 

The  characteristics  of  the  genera  of  the  second  order  are,  the  being 
or  not  being  reducible  to  the  metallic  state,  cither  with  or  without  borax. 
The  families  are  distinguished  by  the  absence  or  presence  of  the  metallic 
lustre,  or  by  the  assay  becoming  or  not  becoming  magnetic  after 
roasting. 

The   third  class,  or  the  earthy   minerals,  jae  divided   into   three 
onlers : — 1.  Those    that  are  eolubie   wliolly,   or   in  a   considerable   pro- 
]H>rtion,  in  cold  and  dilute  muriatic  acid  ;  2,  those  fusible  before  the 
blowpipe  ;  3,  those  infusible.     The  first  order  is  not  divided  into  genera 
and    families;    the    second   and    third  orders  ore   divided    into    several 
genenv,   the   characteristics   of  which    are    diUereut  degrees   of  specific  ^ 
gravity,  and  these  genera  arc  again  divided  into  families  characterized  by  ■ 
difTcront  degrees  of  hardness,  and  these  degrees  of  hardness  are  asccr-  ^ 
tained  hy  the  minerals — 1,  scratching  (quartz  witl»  ease;  2,  scnLtuhing 
fjuartz  with   some  difficulty,  and  scratching  felspar  with  ease  ;  3,  being 
as  hard  or  harder  than  felsptir,  being  scratched  by  quartz,  and  scratching 
window-glass  ^uth  ease;  4,   being  softer  than  felspar,  scratching  tluor, 
and  scratching  window-glass  feebly  ;  5,  being  scratched  by  fluor-spar. 

Tlic  fourth  class,  or  the  salimi  minerals,  arc  divided  into  two 
orders,  the  characteristics  of  which  are,  the  giving  or  not  giving,  when 
in  solution,  a  precipitate  ^rith  a  carbonated  alkali.  These  orders  ore 
not  divided  into  genera  and  families,  the  minerals  composing  them  being 
few,  and  easily  discriminated. 

The  advantages  of  such  an  arningement  us  this  are  obvious.     Let 
us  suppose    the   student  to  have   met   vrilh.  au   uucrystallized  earthy 
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mineral,  (massive  hornblende,  for  instance,)  and  tliat  he  19  ignorant  of  its 
name  and  coiiijiositton.  lie  trif«f  it  with  the  hlowpip<;,  and  finds  it  is 
not  combustible,  and  it  is  not  soluble  in  water,  and  has  no  taste;  it 
roast,  therefore,  helong  cither  to  the  metallic  or  to  the  earthy  minerals. 
t  has  not  the  metallic  lustre  when  Bcraped,  nor  is  it  reduced  to  the 
elallie  state,  nor  rendered  magTietic,  nor  vohitilized  by  the  blowpipe, 
nor  does  it  impart  a  cohmr  to  borax:  it  cannot  be  a  metallic  mineral. 
His  search  for  n  descrijition  answerinp^  to  hin  specimen  may,  therefore, 
be  confined  to  the  earthy  minerals,  and  by  the  division  of  this  numerous 
ch]L9S  into  orders,  genera,  and  families,  the  labour  of  this  scjirch  is  further 
abridged*  This  specimen  is  insoluble  in  acids,  and  it  is  fusible;  it 
therefore  belongs  to  the  second  order  of  this  chiss  ;  its  specitic  gravity  is 
3*3.  It  therefore  belongs  to  the  first  genus  of  that  order,  the  chamc- 
teristic  of  which  is,  that  the  minerals  composing  it  possess  a  specific 
gravity  above  30,  and  below  5'0.  It  scratche©  fluor-spar,  aud  its 
action  on  window-glass  is  feeble :  it  therefore  belongs  to  the  fourth 
iamity.  He  has  now  only  to  examine,  in  detail,  the  descriptions  of  nine 
species,  with  none  of  which  there  is  any  danger  of  confounding  ccmimon 
hornblende,  except  augite  and  hornblende  slate.  Krom  the  latter  it  is 
distingxiished  by  the  absence  of  the  slaty  btructurc,  and  from  augite  by 
its  greater  fusibility.  Augite  and  hornblende  are  better  distinguished 
by  the  forms  of  their  crystals  :  they  are,  in  fact,  very  closely  tdlied,  as 
we  shall  have  occasion  to  notice  hereafter,  and  arc  among  the  few 
minerals  which  arc  not  easily  discrimiuuted  without  the  aid  of  the 
crystallographer. 
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OX  THE  ROTATORY  MOTION  OF  CAMPHOR  UPON 
THE  SURFACE  OF  WATEIi. 


TiiGRK  is  in  science  a  number  of  well-known  isolated  fjiets,  which  seem, 
at  first  view,  to  <*ontradiot  established  principles,  or.  at  least,  to  require 
for  their  explamuion  a  train  of  cauises  not  generally  recognised ;  each  fact, 
tlicrefore,  becomes  loaded  with  many  theories,  aud  it  is  difiicult  t<j 
avoid  mixing  together  principles  which  have  reiUly  no  necessary  connexion 
with  the  phenomonou,  so  that  the  philosoplier  liiids  himself  .fre'^uently 
utmble  to  give  a  simj)le  answer  to  the  simple  question,  **•  A\Tiat  is  the 
cause  of  this  fart?" 

It  is  possible  that  our  causes  are  in  most  cases  but  removed  effects  ; 
that  is,  we  explain  one  effect  by  another  n  little  more  remote,  aud  then 
the  latter  is  termed  a  principle,  and  fairly  so,  since  science  does  not  pre- 
tend to  teach  first  causes,  but  to  lead  the  njiud,  by  slow  steps,  gmdmitly 
nearer  to  the  only  First  Great  Cause  of  all  created  nature. 

Among  the  isolated  fiicts  of  which  1  have  spoken,  is  the  rotation  of 
camphor  on  the  surface  of  water;  an  effect,  small  indeed,  but  curious  and 
interesting,  and  which  has  claimed  the  attention  of  many  eminent  philo- 
sophers, aud  excited  the  curiosity  of  the  more  hiimVde  student.     I  will 
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briefly  mention  the  principnl  hypotheses  which  have  appeared  on  this 
Buhject,  and  then  offer  the  results  of  my  own  obiervations,  together  with 
the  train  of  reasoning  which  has  been  sugf^ested  thereby. 

If  a  few  frngnients  or  thin  shavings  of  camphor  be  thrown  on  the 
surface  of  clean  water,  they  will  instantly  begin  to  move,  and  acquire  a 
motion  both  progressive  and  rotatory,  which  continues  for  a  cousidcmblo 
time.  During  these  rotations,  **  if  the  water  be  touched  by  any  subatanfltt 
v?hich  is  at  all  greasy,  all  the  tioating  particles  quickly  dart  back,  and 
are,  as  if  by  a  stroke  of  magic,  instantly  deprived  of  their  motion  and 
vivacity." — Acctrx, 

The  motion  of  the  camphoric  particles  has  been  attributed  by 
Liohtenburg  to  the  emanation  of  on  tethcroal  ga.s  from  the  fragments  of 
camphor;  but  he  confesses  that  the  cause  is  involved  in  considerable 
obscurity,  Venturi  supposes  that  a  disfiolvent  power  is  excited  on  the 
camphor  at  the  common  margin  of  the  air  and  water:  he  eut  pieces  of 
camphor  into  the  form  of  bmall  columns,  an  inch  in  length,  und  fixed  u 
piece  of  lead  to  the  base  of  each  column;  they  were  then  placed  upright 
iu  clean  saucers,  and  pure  water  poure<l  in  to  half  the  heiglit  of  the 
column.  A  few  hours  after,  an  horizontal  notch  was  seen  in  the  column 
of  camphor  at  the  xurfacc  of  the  water;  and  iu  twenty-four  hours  the 
camphor  was  cut  in  two  at  the  middle. 

Venturi  thinks  that  the  camphor  at  the  surface  of  tlie  water 
dissolves,  and  extends  over  its  surface;  and  by  this  means  coming  into 
contact  with  a  large  atmospheric  surface,  is  absorbed  and  evaporated; 
the  rotatory  motion  he  refers  to  the  mechanical  effect  of  the  rc-aetion 
■\vhicli  the  camphoric  liquor,  extending  itself  upon  the  water,  exerts 
against  the  camphor  itself:  if  the  retro-active  centre  of  percussion  of  all 
the  jets  do  not  coincidr  with  tlie  centre  of  gravity  of  the  solid  camphor, 
a  combined  motion  of  rotation  and  progression  must  follow.  As  the 
departure  of  the  camphoric  solution  takes  place  only  at  the  surface  of  tlie 
"water,  the  rotation  is  necessarily  effected  round  an  axis  |>erpendicular  to 
tlie  liorizou. 

Tlie  theory  of  Venturi  was  not  considered  adequate;  and  electricity 
(so  commonly  the  high  priest  of  scientific  enigmas)  was  supposed,  by 
others,  to  be  disturbed,  the  moment  the  camphor  fell  upon  the  surfiice  of 
the  water.  Others  again  thouglit  that  the  evaporation  of  the  camphor 
and  water  exphiinod  the  cause;  and  within  the  last  two  or  three  ^-eara 
Matteucci  has  examine<l  the  subject,  and  thinks  that  the  camphor  upon 
water  resembles  potassium  under  similar  circumstances;  the  liberation  of 
hydrogen  and  the  vapour  of  water  aruund  the  floating  vessel,  pro(!ucing 
it8  rajiid  motion. 

Up  took  rather  a  large  piece  of  cami)hor,  in  order  that  its  motion 
on  water  might  be  slow:  under  the  receiver  of  an  air-pump  in  a  partial 
vacuum,  tlie  morement.s  of  the  camphor,  which  were  at  first  very  slow, 
became  more  rapid,  and  ceased  when  the  action  of  the  pump  was  stopped. 
Matttucci  say**,  *'  I  have  observed  these  i>henomena  of  rotation  on  water 
iu  all  volatile  bodies.  I  took  raspings  of  cork,  and  impregnated  them 
witli  sulphuric  Kther;  when  plaeed  upon  water,  those  small  light  bodies 
turned  very  rapidly."  Matteucci's  conclusion  is,  that  the  rotation  of 
yoliitilc  hodica  is  oning  to  the  currents  of  their  vapours;  but  this  opinion, 
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though  published  so  recently,  ia  by  no  incuns  new;  eerenil  yeura  ago 
M.  Diot  examinetl  the  subject  iu  connexion  with  an  invostigatiun  of  it  by 
Provi-ifit,  and  promulgated  a  similnr  opinion  to  that  of  Matt<;ucci.  M.  Biot 
considers  that  cuniphor  is  moviMl  upon  the  surface  of  water  by  the  effect 
of  the  cmiitsion  of  the  parciclvs  which  compose  it;  nn  omission  that 
becomes  perceptible  to  our  senses  by  liie  smell  which  it  produces,  and  by 
Iho  repulsion  which  it  exercises  ngoinst  small  bodies  floating  upon  the 
suriitce  of  the  water.  As  the  effect  resulting  from  these  different  im- 
pulses dues  not  necessarily  pass  through  the  centre  of  gravity  of  the 
piece  of  camphor,  this  centre  has  a  motion  in  most  cases  both  progressive 
and  rotatory. — Annah  tff  Pkilwiophif^  vol.  XXIV,  p.  7^i  and  iVicAo/jon'j 
Journaly  vul.  1.,  p.  o]. 

This  curious  subject  has  at  rarious  times  attracted  my  attention  in 

the  process  of  different  chemicul  experiments  in  which  camphor  wa.s 

concerned.     I  hare  examined  it  in  various  ways,  and  confess  that  I  fee! 

more  diffidence  than  doubt  in  offering  my  views  and  the  experiments 

^^irhich  led  to  them,  to  the  notice  of  the  readers  of  this  journal.     But  as 

^^Bie  experiments  of  the  most  humble  inquirer,  whose  object  is  the  attain- 

^■■Beut  of  truth,  must  at  all  times  be  wurthy  of  some  notice,  I  feel  in  this 

^Pft  sufficient  apology  for  stating  my  opinions  in  opposition  to,  confirmation 

of,  or  even  objection  to,  those  of  the  eminent  men  above  noticed. 

I  would,  then,  account  for  the  motion  of  the  camphor  upon  the 
surface  of  pure  water  on  the  kuo>vn  principles  of  capillary  attraction; 

rd  the  experiments  I  now  proceed  to  offer,  support,  £  think,  that  view. 
It  h;w  been  shown  by  Sir  David  Brewster,  that  hig)dy-expaii)>ivo  fluids 
and  vapours  arc  pent  up  within  the  carities  and  pores  ofgems  and  precious 
atones;  and  the  remark  may  probably  be  extended  to  a  large  number  of 

Kolids  of  a  crystalline  nature:  tht^  composition  of  this  fluid  or  vapour,  in 
many  cases,  is  probably  identical  with  that  of  the  substance  containing 
C  Now  in  a  porous,  vaporizable  substance,  like  camphor,  the  pores  are, 
ai  nil  prol>ability,  filled  with  camphoric  vapour;  and  upon  placing  a  thin 
lamina  of  the  substiuice  upon  water,  the  substitution  of  water  for  vapour 
in  the  cavities,  I  conceive,  occurs  as  follows: — The  minute  pores  act  the 
part  of  capillary  tubes,  and  attract  the  water  into  them,  which  water 
necessarily  expels  the  vapour  previously  existing  therein:  this  expulsion 
of  vapour  has  an  effect  analognus  to  that  of  the  jet  from  a  centrifugal 
pump;  that  is,  to  bear  the  camphor  round  on  a  vertical  axis.  As  it  ia  a 
mere  chance  whether  the  forces  on  opposite  sides  of  the  centre  of  gravity 
ei^ual  each  other,  the  effect,  in  nearly  every  instance,  is  to  give  the  rota- 

Fry  motion  to  which  I  allude:  sometimes  it  is  both  progressive  and 
tatory;  then  it  will  suddenly  change  to  a  rotation  in  the  opposite  direc- 
»n;  all  depending  on  the  relative  forces  of  the  different  little  currents. 
Matteucei  states,  that  while  the  camphor  is  rotatory,  if  the  vessel 
be  covered  with  a  glass  plate,  the  rotation  is  stopped;  but  I  find  this  to 
^mhe  the  ca%e  to  a  certain  extent  only;  when  the  vessel  containing  the 
^bamphor  is  covered,  the  rotations  arc  lesseneil,  and  a  general  sluggishness 
^■pervades  all  the  pieces,  and  the  attraction  of  the  sides  of  the  vessel  exerts 
^Htoelf,  so  that  some  of  the  piecps  get  to  the  side,  and  gently  oscillate. 
I  attribute  this  to  the  formation  of  vupour  of  camphor,  which,  accu- 
luuhiting  botwoeu  the  under-suriacu  of  the  glods  plute  and  the  iur€Eic«  oC 
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the  water,  prcventd  the  further  liberation  of  camphoric  rapour,  and 
thereby  considerably  leasenB  tjie  capillary  attraction  of  the  water;  but  in 
no  case  did  I  get  an  entire  suspension  of  rotation  or  movement. 

I  have  succeeded  in  imparting  motion  to  raspinfjs,  or,  what  is  better,' 
to  thin  slices,  of  cork  steeped  in  sulphuric  icther.  1  think  we  may  apply 
the  same  reasoning  to  this  instance  as  to  tlie  former.  The  slices  of  coric 
were  steeped  in  tether  for  two  or  three  days  in  a  clos(*d  bottle ;  1  then 
place<l  u  few  slices  on  the  surfiico  of  water,  when  they  rotated  for  several 
minutes,  and  did  so,  I  think,  while  in  the  act  of  exchanging  their  aether 
and  vapour  of  a*ther  for  water,  and  the  effect  censed  when  they  had  no 
more  Kther  to  exchange  for  water,  since  it  is  obvious  that  in  both 
each  slice  of  cork  was  saturated  with  a  liquid,—!,  c,  with  wther  iii  the 
6r9t  instance,  and  with  water  in  the  second. 

I  agree  with  Matteucci  in  the  observation,  that  under  the  receiver 
of  an  air-pump,  while  the  air  is  being  withdrawn,  the  gyrations  ai« 
quicker;  but  I  do  not  agree  that  the*  increased  velocity  is  due  to  evo-] 
poration,  but  simply  to  the  more  copious  escape  of  the  camphoric  vapour, 
and  the  increased  capillary  action  under  such  circumstances,  by  which 
means  the  pores  become  filled  with  water,  and  the  camphor  cannot  again 
be  made  to  rotate.  This  increase  of  emissive  force  1  consider  to  be  du^, 
to  exactly  the  wnne  source  as  the  more  rapid  ebullition  of  hot  water, 
when  deprived,  either  wholly  or  partially,  of  atmospheric  pressure. 

If  the  exhaustion  be  carried  on  too  tiir,  the  pi*M;es  of  camphor  arc 
attracted  by,  and  cling  to,  the  interior  suri'ace  of  the  vessel,  and  remain 
attached  thereto  at  the  level  of  the  water:  on  re-admitting  the  nir,  they 
instant]}'  recede  from  the  vessel,  as  if  they  were  repelled  by  a  force;  but 
they  do  not  again  rotate.  Now,  in  order  to  explain  tliis,  I  mui*t  premise 
that  when  water  is  in  a  vessel  whose  sides  above  the  liquid  level  nro 
wetted,  the  uttractiou  of  the  glass  for  the  water  is  such,  that  n  portion 
ia  elevated  at  the  circumference  of  the  licjuid  surface,  so  that  a  verticaLj 
segment  of  the  liqmd  would  give  a  line  thus: — 


a 


a 


Tlie  water  is  elevated  at  a  /i,  where  it  is  in  ooutact  witli  the  gloss, 
and  slightly  depressed  at  A,  by  virtue  of  this  attraction,  as  also  by  atmo- 
spheric pressure;  a  slice  of  umtphor,  then,  floating  upon  the  li«juid  surthce, 
is  attracted  by  the  sides  of  the  vessel  at  n  /i,  but  this  attraction  is  so 
slight  that,  in  consequence  of  the  ascent  of  the  iluid  at  a  a,  the  c^niphor^ 
raimot  touch  the  glass  at  any  one  point;  but  if  the  atmospheric  pressure 
be  at  all  concerned  in  slightly  depressing  the  surface  at  ^,  and  assisting 
the  elevation  at  a  a,  it  is  obvious  tliat  the  removul  of  the  whole  or  u  jKirt 
of  that  pressure  will  remove  the  depression  at  A,  and  lessen  the  clevarion 
at  a  a;  the  attraction,  then,  of  the  sides  of  the  glass  fur  the  Hoating 
camphor  is  most  favounddy  exerted,  and  eonscfjuently  tliey  dart  to  the 
sides,  and  thei'e  remain,  ^^hile  the  rewidmission  of  the  air  restores  the' 
Arst  state  of  things,  and  the  camphor  quits  tlie  sides  of  the  vessel  for  the 
same  reason  that  a  smooth  solid  slides  down  an  inclined  plane. 

If  the  production  of  the  gvrations  of  the  camphor  are  to  bo  referred 
to  capillary  attraction  in  the  first  instance,  and  to  thecs<'j»peof  camphorici 
vapour  in   the  second  instance,  by   uhosc  means  cuireuts  acting  likej 
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paddles  constitute  the  mOTing  power,  it  i«  obvious  that  heat  would  assist 
ifae  Ubi^rution  of  the  vapour,  and  produce  more  rapid  rotations,  whose 
career  would  terminate  much  sooner  than  at  the  ordinary  temperature  of 
the  air.     All  tliis  I  find  to  be  the  case. 

Pure  water  was  heated  to  148^,  when  the  rot-ations  of  the  camphor 
irere  increased  in  velocity,  and  ceased  entirely  in  sixty-nine  minutes. 

Two  glasses  were  set  aside,  one  cont-uning  water  at  58°,  and  the 
lither  at  210^;  several  slices  of  camphor  were  placed  in  both  at  the  same 
tunc ;  the  camphor  in  the  tirst  glass  rotated  for  above  five  houi-s,  until 
•U  but  a  very  minute  portion  had  evaporated,  while  the  rotations  of  the 
ramphor  in  the  hot  water  lasted  only  nineteen  minutes;  about  half  the 
camphor  had  passed  oft',  and  the  remaining  pieces,  instead  of  being  dull, 
white,  and  opaque,  were  vitreous  and  transparent,  and  evidently  soaked 
with  water.  The  gyrations,  too,  which  at  first  were  very  rapid, 
gradually  declined  in  velocity,  until  they  were  quite  sluggish. 

The  stilling  influence  of  oil  upon  waves  has  become  proverbial; 
the  extraordinary  manner  in  which  a  small  quantity  of  oil  instantly 
^reads  over  a  very  large  surfiice  of  troubled  water,  and  the  stealthy 
manner  in  wliich  even  a  rough  wind  glides  over  it,  must  have  excited  the 
mdmiration  of  nil  who  have  n-itnessed  it. 

Now  it  is  by  the  same  principle  that  we  must  account  for  the 
*'  magical "  action  of  a  drop  of  oil  in  stopping  the  rotations  of  the  cam- 
phor, which  at^tion  is  best  shown  in  the  following  manner: — throw  some 
camphor,  both  in  slices  and  in  small  particles,  upon  the  surface  of  water, 
and  while  they  are  rotating,  dip  a  glass  rod  into  oil  of  turpentine,  and 
allow  a  single  drop  thereof  to  trickle  down  the  inner  side  of  the  glass  to 
the  surface  uf  the  water;  the  camphor  will  instantly  dart  to  the  opposite 
point  of  the  liquid  surface,  and  cease  to  rotate.  This  is  due  to  the 
rapidity  with  which  the  oil  spreads  over  the  surface  of  the  water,  and  I 
apprehend  tlmt  each  particle  of  camphor  becomes  surrounded  at  the 
water's  edge  with  a  minute  film  of  oil,  which  prevents  further  contact 
with  the  water,  and  the  consequent  progress  of  capillary  attraction,  and 
the  formation  of  the  currents  1  have  spoken  of.  If  a  greasy  solid,  such 
as  hard  tallow  or  lard,  be  employed,  the  motions  of  the  camphor  are 
more  slowly  stopped  than  by  oil  or  fluid  grease. 

A  few  drops  of  sulphuric  or  muriatic  acid  gradually  stops  the 
camphor's  motion,  but  when  camphor  is  dropped  into  nitric  acid, 
diluted  with  its  own  bulk  of  water,  it  rotates  rapidly  for  a  few  seconds, 
and  then  stops. 

The  cajuphor  rotates  in  a  strong  solution  of  liquor  ammonite,  as  well 
as  in  water,  but  it  docs  not  rotate  in  various  solutions  of  salts. 

I  find  also,  that  sublimated  benzoic  acid  rotates  upon  "^vTiter, 
though  in  a  manner  far  less  decided  than  camphor,  and  for  a  much 
shorter  time. 

I        Having  now  endeaTonred  to  account  for  the  motions  of  the  camphor, 
will  speak  of  the  before-mentioned  currents. 
Bv  attentively  examining  with  a  lens,  and  in  a  good  natural  light, 
piece  of  camphor  while  rotating,  the  currents  can  be  well  distinguished 
jetting  out,  chiefly   from  the  comers,   of  the  camphor,  and   bearing  it 
round.     The  motion  is  by  no  means  equable;  sometimes  it  ia  slow^whew 
V0L.JI/.  P  \S> 
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currents  are  small  and  weak,  hut  ofteo  rery  rapid,  irlieii  thej 
fitrong:  sometimes  a  large  current  will  suddenly  burst  forth,  and  produce 
a  rapid  eccentric  motion;  it  is  the  irregulnrity  in  the  force  of  these  cur- 
rents which  causes  tho  fimtuatin^  and  ilitting  changes  in  tlie  motions  for 
an  instant;  .1  Italance  of  force  will  engen<ier  momentary  rest,  which  in, 
however,  immediately  disturhed  hy  some  new  current  darting  out,  and 
the  direction  in  whi<^  it  will  rotate  is  always  dependent  on  the 
strength  of  the  current  at  any  given  spot. 

An  egg  placed  in  dilute  muriatic  acid,  at  first  sinks  in  the  solution, 
hat  in  a  few  seconds,  the  whole  of  the  eg^-shell  being  covered  with  bub- 
bles of  carbonic  acid  gas,  will  rise  to  tlie  surface;  a  portion  of  the  egg 
will  bo  lifted  above  the  surface,  and  the  whole  egg  will  slowly  rotate 
upon  its  prolate  axis.  This  rotation  is  formed  by  tljc  hubbies  of  gas 
forming  at  the  under  part  of  the  egg,  and  over  all  the  submersed  portions, 
which  render  them  lighter  than  the  portions  above  tlie  liquid  level,  and 
this  portion  descends  as  the  other  ascends.  The  instances  in  chemistr 
of  solids  moving  rapidly  through  liquids,  arc  numerous.  Almost  sa 
soluble  salt,  if  thrown  into  a  nearly  saturated  and  boiling  solution  of  th« 
same  salt,  \nll  rotate  in  dissolving. 

The  currents  as  given  out  by  the  camphor  may  ako  be  l««n  hf 
means  of  the  microscope;  a  drop  or   two  of  pure  water  may  be   place 
upon  a  slip  of  glass,  with  a  particle  of  camphor  floating  upon  it.     B 
these  means  the  currents  will  be  detected,  and  it  will  be  seen  that  thoj^ 
cause  the  rotations. 

Or  a  flat  wntch-glaas,  called  a  Innar^  may  be  employed,  raised  a 
few  inches,  and  supported  on  a  ring  formed  out  of  a  piece  of  wire, 
and  kept  steady  by  thrusting  one  end  into  an  upright  piece  of  wood, 
like  a  retort-stand.  The  watch-glass  is  to  contain  the  water  and 
eumphor,  and  a  sheet  of  white  paper  is  to  be  so  arranged  below  it  aa  to 
receive  the  shadow  of  the  glass,  camphor,  &c.,  to  be  cast  l»y  a  steady  ligh' 
placed  al>oTe,  and  a  little  on  one  side  of  the  watch-glass.  On  o 
the  shadow,  which  may  be  considered  a  magnified  representation  of  t 
object  itself,  the  rotations  and  currents  can  be  distinguished. 

It  may  perhaps  be  thought,  that  the  motion  of  a  bit  of  camphor  it 
too  insignificant  to  dwell  upon;  but  exporimental  philosophers  know 
the  value  of  small  facts,  when  viewed  as  the  ^tepping-stones  to  euhtrged 
and  general  principles;  and  the  fact  that  Biot,  Prevosl,  Venturi,  and 
Matteurci,  hnve  not  thought  it  beneath  them  to  examine  those  curious 
phenomena,  will,  I  hope,  furnish  a  sufficient  apology  for  a  more  humble 
labourer  in  the  same  field. 
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^^H  A  POPULAR  COURSE  OF  ASTRONOMY.  ^ 

^^^^^ 

^^^^^^K  Tub  Moo.n's  Disc.— Ecxipses. 

^^hBM  by  tbe  naked  eye,  certain  portions  of  the  moon'i  disc  appear  darker 

than  the  refit,  and  viewed  under  the  telescope,  the  whole   of  its  surface 

««em8  covered  witli  irregular  markings.     Tliesc  markings  may  be  divided 

generally  into  two  distinct  classes, — those  which  are  permanent^  preaent- 

■BBig  precisely  the  same  forms  and  intensities  at  all  ages  of  the  moon,  and 

I^Blose  which   vary  continually  in  form  and  intensity,  with  the  rarying 

I      elongation.     Tlic  latter  have  before  been  stated  to  be  manifestly  the  aha- 

I      dows  of  mountains  and  of  cavities,  var>-ing  perpetually  in  length,  xnih  the 

Tariation  of  the  angle  at  which  the  sun's  rays  fall  upon  those  irregularities 

^^f  the  moon's   surface  of  which  they  are  the  shadows.     For  let  it  be 

^^nserved,  that  by  reason  of  the  continual  revolution  of  the    moon  upon 

^an  axis  within  itself,  in  the  period  of  a  synodic  revolution  about  the  earth, 

J tbe  light  of  the  sun  is   made   to  &U  upon  any  object  on  its  surface,  at 

^Kimy  possible  angle  within  certain   limits,  in  the  course  of  the  half  of 

^Hhat  period,  or  about  fifteen  days, — precisely  as,  by   the  daily  revolution 

of  the  earth  upon  its  axis,  the  sun-light  is  niadf^  to  fall  upon  an  object  on 

Ke  earth's  surface  at  an  infinite  variety  of  different  angles  within  the 
riod  of  a  day,  and  thus  to  give  shadows  of  an  infinite  variety  of  dif- 
rent  lengths. 

From  the  fact  of  the  other  class  of  marks  to  which  we  have  referred 
not  presenting  this  variety  of  dimensions  with  the  moon's  age,  we  con- 
clude therefore  certainly  that  they  are  not  shadows  ;  but  that  they  result 
from  some  peculiarity  in  the  nature  of  the  surface  of  the  mass  of  which 
^^iae  moon  is  there  composed,  afiecting  the  reflection  of  the  sun's  rays,  and 
^Hlibsorbing  more  of  them  there  than  elsewhere. 

^^  Some  have  supposed  them  to  indicate  the  presence  of  a  fluid.     This 

'      conclusion,  however,  is  not  a  necessary  one;  and  it  seems  to  l>e  contra- 
dicted by  the  fact  that  the  moon  has  no  atmosphere, — a  fact  which  is 
supposed  to  be  established.     It  seems  pretty  certain,  that  a  liquid  of  the 
nature  of  those  which  exist  at  the  earth's  surface  would,  were  tho  atmo- 
^_^>heric     pressure    removed,    very    soon    convert    itself    into    va|M>ur, 
^ftmder  the  influence  of  the  heat  of  the  sun,  and,  d  fortiori,  this  result 
^^Biight  be  expected  on  the  moon's  surface,  where  the  elevation  of  tempe- 
Hbnture  resulting  from  each  fifteen  days  of  continued  sunlight  must  be 
^  enormous. 

The  principal  of  these  marks  have  been  very  accurately  observed 
and  laid  do^vn  upon  a  map  of  the  moon  by  Schroeter;  and  he  has  given 
to  them  the  names  of  Aristarchus,  Manilius,  Endoxus,  Tycho,  Copernicus, 
Kepler,  &c.  One  of  the  most  remarka}>le  is  that  called  Aristarchus,  on 
the  eastern  bmb  of  the  moon.  Luminous  points,  having  the  appearance 
of  sparks  of  fire,  have  been  seen  in  this  spot  by  C:issini,  Ucrschel,  Kater, 
&C.,  even  at  tho  period  of  new  moon.  Of  the  action  of  fire  on  the  surface 
of  the  moon  there  ore  said  to  be  numerous  evidences:  ibe  canv^%%Va:<t% 
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all  the  appearance  (yf  craters;  &1I  round  their  edges  appears  to  be  thrown 
up  in  immense  ridges  the  matter  which  must  have  been  remorcd  to  fonn 
them.  These  ridges  Herschel  asserts  to  be  Tisibly  stratified;  their  form 
is  hemispherical,  or  cup-shaped;  and  from  the  bottom  of  one  cavity  thua 
formed  a  cone-shaped  hill  will  not  unfrequeutly  be  seen  to  uplift  itself 
bearing  at  its  apex  another  carity.  Tliese  are  all  indications  of  rolcanic 
action,  precisely  analogous  to  indications  presented  by  certain  portions 
our  globe.  It  requires^  indeed^  no  great  stretch  of  imagination  to  conceive 
a  period  when  our  earth  presented  a  surface  similar  to  tliut  of  the  moon, 
from  the  bare  unfruitful ness  of  which  it  has  subsequently  progressed  to 
its  present  state  of  beauty  and  productiveness. 

It  has  been  stated  as  a  fact  which  is  commonly  asserted  and  belie^'ed, 
that  the  moon  has  no  atmosphere:  it  has  moreover  been  stated  to  be  a 
received  opinion  that  volcanic  fiction  has  heretofore  token  place  to  a 
great  extent  on  the  surface  of  the  moon,  and  indeed,  that  fire  may  now 
occasionally  be  seen  upon  it.  Now,  these  opinions  appear  at  first  sight 
to  be  incompatible;  we  have  no  notion  of  combustion  without  air, — air 
being,  in  fact,  that  compound  substance,  from  the  decomposition  of  which 
combustion  with  us  at  the  earth's  surface  results.  ^ 

Although  there  is  manifestly  a  ditliculty  in  this,  yet  it  i9*not  in^S 
reality  so  great  as  at  first  sight  it  may  appear  to  be.  Oxygen  gas  is  that 
constituent  of  the  air  which  is  thus  required  for  combustion;  and  it  is 
aaccrtained  tliat  there  are  certain  bodies^  which,  in  the  course  of  their 
decomposition,  supply  sufiicient  of  this  principle  for  their  own  com* 
bustion. 

That  the  moon  has  no  atmosphere  is  said  to  be  proved  by  the  feet,  that 
the  time  of  the  occultatiou  of  u  fixed  star  would  not  be  that  which  we 
observe  it  to  be,  if  such  an  atmosphere  existed.  An  atmosphere  like  ours 
must,  ns  will  be  afterwards  explained,  have  the  power  of  refracting,  or 
turning  at  an  angle,  the  directions  of  the  rays  of  light  falling  from  such  a  fl 
star  obliquely  upon  it ;  when,  therefore,  the  direct  rays  of  the  star  arc  ™ 
intercepted  by  the  intervention  of  the  moon's  body,  certain  others  would, 
by  means  of  this  refraction,  be  so  turned  as  to  come  into  the  eye,  and  the 
star  would  be  visible  even  when  it  was  behind  the  moon:  thas  we  should 
■ec  it  for  some  time  after  the  moon  has  in  reality  covered  it,  and  for  some 
time  before  it  leaves  it;  and  the  length  of  the  obscuration  would  thus  be 
less  than  the  time  actually  necessary  for  the  moon's  disc  to  pass  over  the 
Star;  which  time  may  be  calculated  from  the  known  period  required  by  the 
moon  to  puss  over  a  degree  of  the  heavens,  and  the  known  angular  width- 
of  the  disc  at  the  point  where  the  occultation  takes  place.  There  are, 
indeed,  certain  densities  of  the  Junar  atmosphere  wliich  may  be  conceived 
such  that  a  star  should  be  Wsiblo  throughout  the  whole  occultation,  or, 
rather,  that  there  should  be  no  occultation  at  all. 

All  this  reasoning,  and  it  is  the  only  reasoning  on  which  the  con- 
clusion that  there  is  no  lunar  atmosphere  is  founded,  proceeds  on  the 
supposition  that  the  existence  of  such  an  atmosphere  necessarily  implies 
the  existence  of  a  power  of  refracting  light,  analogous  to  that  of  our  own 
atmosphere. 

If  there  be  no  atmosphere  on  the  moon,  it  is  diificult  to  conceive 
the  exUtence  oOximg  beiuigft  upon  it^  either  vegetable  ur  animal.     Da 
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VQch  liring  beings,  bowever,  exist  there,  and  did  we  tbink  it  worth  while 
^  vpecutntc  nbout  them,  reasoning  hy  analogy^  yvv  might  arrive  at  the 
eonclu.sion  that  their  strength  and  stature  must  be  less  than  ours.  All 
those  objects  for  wliioh  a  certain  share  of  strength  and  stature  are  giren 
to  us,  could  by  them  be  effected  with  about  one-sixth  of  these.  The 
force  with  which  I»odies  are  attracted  to  the  surface  of  the  moon  is  about 
0Oe-62xth  of  that  by  which  they  are  attracted  to  the  centre  of  the  earth: 
m>  that  any  object  which  a  lunarian  might  wish  to  lift  he  would  lift  with 
one-aixth  the  muscular  exertion  rcfjuired  to  lift  it  here,  and  to  accom- 
plish the  same  purpose  he  would  require  only  one-sixth  the  muscular 
atrength.  The  surface  of  the  moon  too  is  only  ^^(,ths,  or  about  ^^th  that 
of  the  earth,  and  ita  circumference  ,]  thg,  or  about  one-fourth,  »o  that  he 
might  obtain  the  same  proportion  of  locomotion  on  its  surface,  and 
appropriate  to  the  uses  of  his  own  existence  about  the  same  proportion 
of  it,  with  about  one-sixth  or  ono-cigluh  the  same  actual  change  of  place. 
Hia  limbs  need  not  then  be  of  the  same  dimensions;  and  if  the  Tegetable 
and  other  animal  existences  around  him  be  adjusted  to  the  same  scale, 
his  stature  need  not  be  so  high,  or  his  bulk  so  great: — but  enough  of 
these  idle  speculations. 

We  shall  pass  now  to  the  discussion  of  certain  other  appearances  of 
the  moon's  disc.  In  the  first  place,  then,  it  is  observed  not,  at  all  periods 
of  its  age,  to  be  exactly  of  the  same  size.  If  measured  accurately  with  a 
micrometer,  its  diameter  will  be  found  in  the  course  of  a  single  lunation 
to  Tary  from  29'  '2l"-9l  to  33'  31  "'OJ.  This  is  a  much  greater  variation 
in  the  angle  which  it  subtends  to  on  observer  on  the  earth,  than  the 
fimiTnT  variation  which  takes  place  in  the  apparent  diameter  of  the  sun 
*|n  the  course  of  a  yearf .  Now,  if  any  number  of  apparent  diameters 
intermediate  to  these  be  observed,  and  also  the  corresponding  longitudes, 
precisely  the  same  relation  will  be  found  to  exist  between  them  as  was  found 
to  exist  in  the  cose  of  the  sun,  from  which  relation  it  was  shown,  that 
the  distances  of  the  earth  from  the  sun  were  those  of  the  circumference 
of  an  ellipse  from  its  focus.  Moreover,  the  law  will  be  found  to  obtain, 
tlmt  the  angle  described  in  n,  given  small  time,  an  hour,  for  instance,  being 
divided  by  the  scjuare  of  the  appaj'ent  diameter,  or,  which  is  the  same 
thing,  being  multiplied  by  the  square  of  the  radius  vector,  the  result  is 
always  the  same.  From  these  facts,  then,  we  deduce  the  conclusion,  that 
tLe  moon  moves  round  the  earth  in  an  orbit  which  is  not  a  circle,  but  an 
I  ellipse,  or  very  nearly  so;  and  that  its  motion  in  that  ellipse  is  governed 
k|}y  this  remarkable  law,  that  the  area  described  or  swept  over  in  a  given 
time  by  the  radius  vector  is  always  the  same;  the  orbit  of  the  moon  round 
the  earth  precisely  resembling  in  these  respects  the  orbit  of  the  earth 
round  the  sun,  but  having  a  greater  eccentricity. 

But  not  only  is  there  this  variation  in  the  apparent  diameter  of  the 
juoon  at  different  ages  during  the  perio<l  of  the  same  revolution,  but 
there  is  an  analogous  variation  in  her  apparent  diameter  nt  the  same  ages 
of  difl'erent  revolutions.  Thus,  for  instance,  if  the  moon's  apparent  dia- 
meter be  observed  when  she  is  full  for  a  succession  of  different  lunations, 
it  will  be  found,  that  in  a  certain  period  the  diameter  will  go  tltrough 

*  Tbo  dUmctcr  of  Hw  sun  varies  from  3 1' 32"  to  33' 3A";  so  that  the  zooon  is 
apparently  loss,  mad  Bometimes  greater,  than  the  mn. 
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ftrery  powible  variety  of  chaug«  between  tte  extreme  llraiU  of  29'  21  ""Ol 
and  33'  31  "'07,  being  in  no  two  imcccMire  lunfttions  the  same,  and 
returning  to  the  same  Taluc  only  after  the  expiration  of  this  period. 

EcLTPBES  OF  THE  >IoON. 

The  eartli  being  an  opaque  body,  n  certain  portion  of  the  light  of  the  irafl! 
is  intercepted  by  it,  and  a  dnrk  nhadow  projected  behind  it  in  upa 
Being  of  less  dimensions  than  tlie  Run,  this  shadon-  is  cone-shaped,  hari 
its  ftpex  in  that  line  produced  which  joins  the  centres  of  the  earth  nnd 
■un,  and  for  its  base  that  section  of  the  earth  through  its  centre  which  is 
perpendicular  to  this  line.     Moreover,  this  cone,  if  produced,  would  ha 
a  section  of  the  sun  for  its  base.  The  cone,  therefore,  is  such,  that  section 
of  the  earth  aud  sun  would  he  sections  of  it  at  a  distance  equal  to  that 
the  sun  from  llic  earth.     Hence,  knowing  these  sections  and  this  distance,'^ 
we  can  tell  what  are  the  precise  dimensions  of  the  cone,  nud  the  distanea 
of  its  apex  from  the  centre  of  the  earth  is  thus  found  to  vary  (a^  th 
earth's  distance  from  the  R«n  varips)  from  212  to  220  radii  of  the  eart 
or  from  838,500  to  870,(M)3  milet*.     Moreover,  tlie  moon's  distance  fro 
the  earth  is  not  more  than  237,000  miles.    Hence,  therefore,  if  the  moon 'a; 
motion  round  the  earth  were  in  the  plane  of  the  ecliptic,  or  in  tliat  plnn4 
which  is  swept  out  by  the  line  joining  the  centres  of  the  earth  and  su 
then  at  each  revolution  its  centre  would  cross  tliat  line;  it  would  past 
through  the  very  axis  of  the  cone  and  the  centre  of  the  shadow,  and  tha 
section  of  the  shadow  being  there  somewhere  about  seven  times  and  one 
ninth  the  section  of  the  moon,  it  follows  that  the  moon  would  be  for  soma 
time  wholly  immersed  in  the  shadow,  and  thus  rccci\Hng  no  light  front] 
the  sun,  would  l>e  invisible  to  us,  or  eclipsed,  as  it  is  termed,  once  i 
every  successive  lunation.     Moreover,  supposing  the  moon's  orbit  not  taj 
l>e  in  the  plane  of  the  ecliptic,  as  it  really  is  not, — if,  nevertheless^  f 
inclination  were  such  as  to  cause  the  moon  to  pass  within  a  distancA^ 
of   one  of  its  radii  from  the  surface  of  the  shadow,  then,  as  before, 
would  a  part,  if  not  the  whole  of  the  moon,  be  carried  at  each  revolutJoik' 
into  the  shadow,  and  a  certain  part,  or  the  whole,  receiving  no  light 
the  Bun,  would  be  invisible.     VTq  may  easily  find  what  must  he  the  limit 
of  the  inclination  of  the  moon's  orbit,  that  an  eclipse  may  thus  take 
place  at  every  successive  lunation. 


The  acoompimying  figure  repre&ents  this  shadow  of  the  earth  in  ifa^ 
correct  proportions*     a  h  i-*  that  section  of  the  earth  which  is  its  base, 
w  N  the  section  of  the  sliadow  at  the  distance  of  the  moon's  orbit,  tuid  a 
a  section  of  the  moon* 
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If  m  add  together  the  anf^les  pc^  aud  //cr,  we  miinifextly  get 
per,  which  is  the  iticlinatiou  of  the  orbit  in  which,  if  the  moon  revolved, 
her  disc  would  at  erery  revolution  just  touch  the  surface  of  the  cone. 
This  inclination  is  therefore  the  limit  of  all  those  at  which  an  eclipse 
coald  take  place  at  each  revolution.  Xow  (he  angle  p  c  ^  is  that  made 
jtt  the  earth  by  the  radius  of  the  section  of  the  shadow,  wiierc  the  mooa 

ten  it,  and  is  easily  calculated  to  have  for  its  leant  value  37  43*. 
AJMs  the  angle  qcr  is  the  apjurent  eemi-diameter  of  the  moon,  and 
its  least  value  is  14'  41".     Su  that  the  sum  of  these,  or  52'  23",  is  that 

clination,  which,  if  the  inclination  of  the  moon's  orbit  did  not  exceed, 

ero  would  be  an  eclipse  every  month. 

Although,  if  the  iuclination  exceed  this  limit,  an  eclipse  does 
not  thus  nccexsarilif  occur  every  month,  yet  it  might  so  occur.  AVe 
have  here  supposed  the  intersection  of  the  plane  of  the  moon's  orbit 
with  the  plane  of  the  earth's  to  be  in  the  earth's  orbit;  so  that  the 
line  of  nodes  may  coincide  with  the  line  of  the  earth's  motion,  and  thus 
ihe  greatest  distance  of  the  moon's  orbit  from  the  plann  of  the  ciirth's,  and 
from  the  centre  of  the  shadow,  be  in  opposition.  Now  thia  is  by  no  means 
a  necessary  supposition.  The  line  of  the  nodes,  instead  of  making  an 
angle  of  90°  with  the  axis  of  the  shadow,  might  be  inclined  to  it  only  at 
a  very  small  angle. 

Thus,  if  M  X  were  tlie  axis  of  the 

adow,  and  sip  the  section  of  it  where 
the  moon  enters  it,  and  nn'  the  line  of 
the  nodes,  then,  whatever  was  the  incli- 
nation of  the  plane  of  the  moon's  orbit, 
s  p»  the  position  of  vs'  with  respect  to  m  x 

ight  be  such,  ns  to  cause  the  orbit 
KP  to  pass  through  the  shadow.  And 
in  [this  case,  provided  that  n  ^  and  n  x 
retained  always  this  relative  position, 
that  is,  supposing  the  line  of  the  moon's  nodes  revolved  always  with  the 
■ame  angular  velocity  as  the  axis  of  the  shadow  does,  or  as  the  earth 
itself  does,  then  would  the  same  lunar  eclipse  occur  at  the  same 
period  of  each  successive  lunation.  But  this  is  not  the  case:  the  angular 
revolution  of  the  nodes  is  not  the  same  as  that  of  the  earth  in  its  orbit. 
The  revolution  of  the  earth  is  completed  in  a  mean  solar  year;  whereas 
the  revolution  of  the  nodes  takes  18  G  such  solar  years  to  complete  it. 
Thus,  then,  it  is  manifest,  that  the  line  of  nodes  does  not  retain  the 
name  position  in  reference  to  the  axis  of  the  shadow  at  each  successive 
opposition,   but  that  it  takes  every  possible  direction  in  regard  to  it, 

d  therefore  that  there  cannot  possibly  be  a  lunar  eclipse  every  month. 
JCeverthelcSs  that  in  this  variety  of  positions  of  the  line  of  nodes  there 
must,  of  necessity,  be  some  in  which  it  is  so  near  to  the  axis  M  X  of  the 
^adow,  that  traversing  its  orbit  np,  the  moon  slmll,  of  necessity,  partly, 

not  wholly,  enter  the  shadow.  The  least  anguliir  distance  of  the  two 
at  which  this  con  take  place  is  12*^36',  and  is  called  the  lunar  ecliptic 
limit.     If,  at  the  time  of  any  opposition,  the  line  of  nodes  be  inclined  to 

e  axis  of  the  shadow,  at  an  angle  less   than  this,  there   must   be   an 

lipse.     The  axis  of  the  shudow  being  always  ia  the  line  joining  tho 
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earth  and  sun,  it  in  evident  that  it  K»Tolve«  through  the  ecliptic  with  the 
81U1,  or  with  a  mean  motion  of  69'  8"  daily.  Moreover,  it  is  (ihown  in 
our  last  number,  (page  131,)  that  the  regrcj*&ion  of  the  line  of  nodes  on 
the  ecliptic  is  3'  10"  daily.  Thus,  knowing  the  rate  at  which  these  line* 
revolve,  if  >ve  tnew  their  positiou  in  respect  to  one  another  at  any  given 
time,  we  could  find  it  ut  luiy  other  lime.  8uch  positions  are  known  from 
ob6er^•a1ion,  and  the  corresponding  times  serve  as  epochs  whence  the 
pobition  of  the  line  of  nodes  in  rospect  to  the  shadow  may  at  all  other 
times  he  found. 

Let  us  suppose  that  the  position  of  the  moon's  node  at  the  time  of 
an  opposition  is  thus  known,  and  that  this  is,  in  referenoe  to  that  oppo- 
sition, >vithin  the  lunar  ecliptic  limit  of  12°  36'. 


Take  a  line  a  b,  and  suppose  it  to  represent  a  portion  of  the  ecliptic, 
let  the  point  o  represent  the  place  of  the  centre  of  the  earth's  shadow  at 
the  moment  of  opposition,  and  from  any  scale  of  ct^ual  parts  take  the 
perpendicular  o  m,  containing  as  man}-  of  those  parts  as  there  are  degrees, 
or  rather  minutes,  in  the  moon's  latitude  *  at  the  moment  of  opposition. 
U  will  then  be  the  place  of  the  moon's  centre  in  opposition.  And  take  a  o 
to  contain  as  many  of  the  same  parts  as  there  arc  minutes  in  the  horary 
motion  of  the  moon's  centre,  diminished  by  the  horary  motion  of  the 
ctfutre  of  the  shadow  (ul>out  30').  From  a  draw  the  perpendicular  A  N, 
equal  on  the  same  scale  to  the  moon's  latitude  in  one  hour  after  opposi- 
tion. If  M  N  be  then  joined  and  produced,  it  will  be  what  is  called  the 
moon's  relative  orbit.  Being  an  orbit  which,  if  it  described,  it  would 
come  precisely  into  the  stirae  positions  with  regard  to  the  centre  of  the 
shadow  o  (which  is  supposed  at  rest)  as  it  actually  does  come  into  with 
respect  to  that  point  in  motion.  Draw  the  perpemUcular  ol;  then  will 
this  be  the  shortest  distance  of  the  point  o  from  the  moon's  orbit,  or  tha 
shortest  distance  within  which  tlie  centre  of  the  moon  comes  to  the  centre 
of  the  shadow;  and  if  we  ascertain  how  many  equal  parts  of  oui  scale  ar« 
contained  in  this  line,  we  shall  know  how  many  minutes  there  are  in  tho 
least  apparent  distances  of  the  centres  of  tlic  moon  and  shadow,  Froni_ 
the  centre  i.,  with  radius  equal  to  as  many  equal  parts  as  there  ar«fl 
minutes  m  tlie  moon's  semi-tliameter,  describe  a  circle:  it  will  represent 
the  space  which  the  moon's  disc  covers  in  the  heavens.  It  remains  now 
only  to  find  the  number  of  minutes  in  the  apparent  semi-diameter  of  th 
section  of  the  shadow;  and  when  this  is  known,  to  dcscril>e  from  o 
*  ThcM  data  may  all  be  found  in  the  Nauiicat  Aimamae, 
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I^W\mmng  a  radius  of  as  many  etjual  parts  as  there  are  minutes  in 
lis:  ihe  spacD  of  the  heavens  corercd  by  the  sliadow  will  be  represented 
kty  this  cirele,  and   the  amount  of  the  eclipfle  ascertained  by  its  inter- 
jrence  with  that  which  represents  the  moon's  disc. 

Now  the  anguhir  ^lemi -diameter  of  the  section  of  shadow  is  equal 
to  the  moon's  horlKontal  parallax,  diminished  by  the  sun's  apparent  semi- 
diameter.     This  is  easily  proved. 


Let  A  p  B  represent  the  shadow,  i  the  centre  of  the  earth,  and  M  D 
the  section  of  the  shadow;  then  will  c  i  M  be  the  angle  under  wliich  the 
Bemi-diameter  of  the  shadow  is  seen  from  the  earth;  or  it  will  be  that 
apparent  semi-diametor  of  the  shadow  which  we  want.  Now,  since 
1 M  P  is  the  exterior  angle  of  the  triangle  p  m  i,  therefore  it  is  equal  to  the 
two  interior  angles  MPiandMiP;  and  tlierefore  p  i  m  is  equal  to  FMt 
diminished  by  m  pi  or  aps.  Now,  i  .m  F  is  the  angle  under  which  the 
earth's  radius  would  be  seen  from  the  moon;  therefore  it  is  the  moon'i 
I  horizontal  parallax;  and  aps  is  the  angle  under  which  the  sun  would 
L  be  seen  from  the  apex  p  of  the  sliadow.  Now,  since  the  sun's  diameter 
^■iB  exceedingly  great  us  compared  with  that  of  the  earth,  it  follows  that 
^Vlihe  apex  of  the  shadow  is  exceedingly  near  to  the  earth  as  compared  with 
r  its  distance  from  the  sun;  that  is,  because  as  is  very  great  as  compared 
I  with  1  F,  it  follows  that  i  p  is  very  small  as  compared  with  i  s:  in  point 
f  of  &ct,  it  will  be  found  that  whilst  the  distance  of  the  earth  from  the 
sun  is  about  214  mdii  of  the  sun,  that  of  the  apex  of  the  shadow  from 
the  earth  is  only  2  radii  of  the  sun;  thus,  then,  IP  is  only  n^th  part  of 
is;  and  this  being  the  case,  it  follows  that  the  angle  under  which  the 
L  sun  would  be  seen  from  p  is  not  sensibly  different  from  that  under  which 
^K  it  is  seen  from  i;  the  angle  aphis  therefore  very  nearly  equal  to  the 
^V  sun's  apparent  semi-diameter,  and  it  follows  that  the  radius  of  the  section 
I  of  the  shadow  is  rcry  nearly  equal  to  the  moon's  horizontal  parallax, 
^^m  diminished  by  the  sun's  apparent  semi-diameter.  Both  these  quantities 
^H  are  variable,  but  they  are  stated  for  ever)'  day  of  the  year  in  the  tables 
^^  of  the  Nautical  Almanac^  and  other  cphemeri<le«.  Take  them,  then,  eorrc- 
i  spending  to  the  lime  of  (he  opposition,  subtract  them,  take  in  the  com- 
passes as  many  cqutd  ports  from  the  scale  as  there  arc  minutes  in  the 
difference,  and  describe  u  circle  having  the  point  o  for  its  centre  (fig, 
page  216):  if  this  circle  intersect  thatwhichwas  before  described,  having 
L  for  its  centre,  there  will  be  an  eclipse;  if  not,  there  will  be  none, 
ilorcorer,  the  quantity  of  the  interference  of  the  two  circles  will  mark 
the  degree  of  obscuration  when  it  is  greatest:  thus,  in  the  figure,  the  two 
circles  over-lapping  one  anotlier  by  a  distance  equal  to  p  (^  if  this  distance 
be  measured  on  the  scale  of  equal  parts,  as  many  of  those  parts  aa  are 
contained  in  it,  su  many  minutes  of  the  moou's  disc  will  be  ecli^^^M^ 
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But  the  utaal  method  of  designating  the  amount  of  the  edi] 
divide  the  whole  diameter  of  the  disc  iuto  twelro  equal  par 
digits,  and  ascertain  how  many  of  these  are  in  the  width,  P  Q,  of  th« 
obscured  portion. 

To  find  the  esact  time  of  greatest  obBcnration,  we  Iinvc  only  to 
draw  from  l  the  perpendicular  l  k  on  a.  b,  and  ascertain  how  many  parts 
arc  in  n  k;  this  will  give  the  number  of  minutes  of  longitude  throogk 
which  the  moon's  centre  moves,  in  reference  to  the  centre  of  the  sliodow,  h 
between  the  time  of  greatest  obscuriitiou  and  the  time  of  oppositiooi^ 
Now,  knowing  the  relative  motion  of  the  moon  and  shadow  in  longitude 
for  an  hour,  we  can  tell  how  long  they  will  take  to  accomplish  this  number 
of  minutes  of  relative  motion;  thus,  then,  we  shall  know  how  much 
before  or  after  the  time  of  opposition  it  is  that  the  greatest  obscuratioa 
took  place;  and  similarly,  if  we  find  points  t  and  s  in  the  relative  orbit 
>'  s,  such  tliat  circles  described  from  these  {wiuts  representing,  as  before, 
the  moon's  disc,  may  just  touc/i  the  circle  which  represents  the  shadow, 
and  having  found  those  points  t  and  a.  if  from  tliem  we  draw  jierpendi- 
culars,  T  v\  and  s  x,  upon  a  b,  then  o  x  and  o  v  will  represent  the  relative 
motions  In  longitude  of  the  moon  and  shadow  between  the  time  of  oppo- 
sition and  the  times  of  the  eommpncement  and  termination  of  the  eclips« 
respectively;  and  knowing  the  hourly  amount  of  this  relative  motioni 
we  can  find,  as  1>efore,  the  time  from  opposition  of  the  commencement 
and  end  of  the  eclipse.  Thus  all  the  circumstances  of  the  eclipse  may 
be  determined  wiih  considerablo  accuracy  by  a  very  simple  constmction, 
and  the  most  elementary  processes  of  arithmetic. 

Let  us  now  proceed  to  the  subject  of  eclipses  of  the  sun. 


1 


Eclipses  of  thr  Sun. 

Not  only  does  the  ojirth,  l>eing  an  opaque  body,  throw  into  sjiaeo  a  dait 
shadow,  which,  by  reason  of  its  diameter  being  greatly  less  than  that  of 
the  sun.  is  of  the  form  of  a  cone,  terminating  in  a  point  whose  distance 
is  from  83e,50(Mo  870,003  miles  from  iLe  earth's  centre,  hut  which  is, 
although  so  enormous  a  distance,  nevertheless  only  Trrth  of  that  of  the 
sun;  but  the  moon,  also,  for  like  reasonN,  darts  her  conical  shadow  out- 
wards into  space, — h  shadow  whose  termination  is  at  a  less  distance  from 
her  than  the  earth's  from  the  earth's  centre,  in  the  proportion  iiv  which 
she  is  less  when  compared  with  tJie  sun,  tlian  the  earth  is,  compared  with 
the  sun. 

Since  the  termination  of  the  moon's  slmdow  is  formed  by  the  inter-  ^ 
section  of  lines  drawn  touching  the  ojiposite  extremities  of  diameters  of  ^ 
the  sun  and  moon,  it  follows  that  to  an  observer  at  u  distance  from  the  ^ 
Bun  equal  to  that  of  the  termination  of  the  shadow,  the  sun  and  moon 
would  appear  precisely  under  the  same  angle;  and  conversely,  if  the  sun 
and  moon  appear  under  the  same  angle  to  an  obser>'er,  then  he  knows 
that  he  is  ot  the  same  distance  from  the  sun  that  the  apex  of  the  shadow 
in.  Now,  the  moon  appears  to  us  sometimes  under  precisely  the  same 
angle  as  the  sun,  sometimes  under  a  greater  angle,  and  sometimes 
under  a  less:  we  know,  then,  that  we  are  sometimes  at  the  same 
distjince  from  the  sun  that  the  apex  of  the  shadow  is,  and  in  the 
rerf  place   where  it  would  be,  \i  the  tnoou  came  between   us  and 
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in;  and  we  know,  also,  thnt  we  aro  sometimes  at  n  less,  and 
iometiraes  ut  a  greater  iliatoncc.  Now,  wo  know  that  by  reason  of  the 
Bxnoll  inclination  of  the  moon's  orbit,  and  the  motion  of  its  nodes,  it  must 
BOmctiiucs  interreno  in  a  line  between  us  and  the  sun;  wc  know,  then, 
that  we  may  be,  and  shall  be  sometimes,  in  the  very  apex  of  the  shadow; 
or  plangnd  some  depth  into  the  conical  extremity  of  it;  or  that,  in  other 
raaes,  the  apex  of  the  shadow  must  Ho  in  a  line  between  us  And  the  sun, 

^Llmt  nearer  the  sun.     In  the  conical  shndow  there  is  absolutely  no  light, 

B^exccpt,  pcrhnpA,  nomc  little  reflected  from  the  earth,  railed  earthlight;) 

^B^hen,  therefore,  we  are  in  the  apex  of  tho  shadow,  or  immersed  any 

^raepth  in  it,  wo  can  rcceire  no  light,  uud  the  sun  must  be  invisible,  or 
there  must  be  a  total  eclipse.  Thus  it  is 
proved  that  the  shadow  of  tho  moon  is  of  such 
a  length  as  sometimes  to  be  long  enough  to 
:h  the  earth,  and  that  its  motion  is  such  as 
bto  sweep  this  shadow,  which  is  thus  long 
snough,  sometimes  across  it.  The  greatest 
which  the  shadow  of  the  moon  can  cover 
upon  tho  earth  is  a  circle  of  about  lUO  miles 

^^o  diameter;  the  actual   spot  thus  covered  is, 

^^f  course,  perpetually  varying  with  the  relative 

^Tnotion  of  the  earth  upon  its  axis,  and  the 
synodical  motion  of  the  moon. 

^K         8uch  are  the  conditions  of  a  total  solar 

^Ikclipse.  It  is  manifest  that  such  on  eclipse 
can  be  visible  only  at  those  places  over  which 
the  tail  of  the  shadow  is  made  by  the  combined 
rotatory  motion  of  the  earth  and  the  synodic 
motion  of  the  moon  to  sweep.  This  is  not, 
however,  by  any  means  the  most  general  way  of 
looking  at  the  question:  an  infinity  of  eclipses 
of  the  sun  may  occur  besiiles  the  total  eclipse; 
and  these  may  bo  brought  about  without  the 
apex  of  the  shadow  anywhere  coming  in  con- 
tact with  the  earth 'ji  iiurface. 

Let  us  consider  the  more  general  condi- 
tions of  a  solar  eclipse. 

^m  Let  ABcu  represent   the   cone  of  light 

^^^hich  falls  from  the  sun  upon  the  earth.  Now 
it  is  clear  that  the  moment  the  moon,  or  any 
portion  of  the  moon,  enters  this  cone,  a  portion 
of  the  light  which  falls  upon  the  earth  must 
be  intercepted  somewhere  or  another.  A  por- 
tion, or  the  wjiole,  of  the  rays  which  fell  before 
from  the  sun  do  not  now  fall  there.  Let  v  c^ 
represent  a  Foction  of  the  moon  partially  im- 

^B&ersed  in   the  cune  of  sunlight;  and  let  .M  D 

^Hkpresent  the  intersection  of  its  shadow  with 

^Mhc  surface  of  tho  earth;  then  it  is  clear  that 

^■it  every  pbce  within  the  space  3i  d  a  portiou 
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of  the  smiliglit  will  be  intercepted.  At  i  tWa  portion  may  bo  ascor- 
tained  by  joining  i,  k,  and  producing  tbia  line  to  n,  k  being  any  point 
on  the  circuinft-rcnce  of  the  moon's  disc.  No  light  coming  from  the 
portion  of  the  sun  n  e  can  reach  an  ohserverat  L;  nevertheless  the  -vrhole 
light  between  n  and  p  will  come  freely:  thus  the  sun  will  be  eclipsed  to 
the  observer  nt  l  to  tlie  extent  en;  nnd  if  the  point  k  be  supposed  to 
traverse  the  circumference  of  the  moon's  disc,  the  point  n  will  trace  out 
a  line  a  n  b  on  the  sun's  disc,  which  will  be  the  boundary  of  its  bright 
and  its  obscured  part,  as  seen  from  l.  To  observers  at  points  between 
this  and  d,  it  will  be  simtlurly  eclipsed,  but  to  an  extent  less  than  this, 
until  nt  D  the  very  edge  of  the  solar  disc  only  is  interfered  with,  and 
scarcely  any  eclipse  is  visible;  and  on  all  points  without  m  i>  the  sunlight 
fells  freely,  and  no  eclipse  is  seen:  thus,  then,  it  appears  that  a  partial 
eclipse  may  take  place  when  the  moon  is  not  wholly  immeraed  in  tbe 
cone  of  sunlight. 


Again,  let  the  disc  p  q  of  the  moon  be  wholly  included  in  the  cone 
of  sunlight;  join  a  «,  and  produce  it  to  »,  and  join  u  r,  and  produce  it  to 
wi,  and  let  lines  be  similarly  drawn  from  all  the  other  points  in  the  »un's 
disc  touching  the  surface  of  the  monn,  and  enclosing  the  portion  mn  of 
the  surface  of  the  earth.  Tlieu,  without  this  space  wn,  none  of  the  sun- 
light will  be  intercepted,  and  no  eclipse  will  be  visible.  At  any  point  h 
■^rithin  the  space  m«,  a  portion  of  tlu^  sunlight  will  be  intercepted,  which 
may  be  determiueil  by  drawing  lines  h  p  and  h  q,  &c.,  touching  the 
surface  of  the  moon,  and  producing  thorn  to  the  siui's  disc  in  q  r,  &c.  It 
is  evident  that  these  points,  q  r,  &c.  will  lie  within  the  sun's  disc,  and  that 
the  wliole  space  included  by  them  will  be  obscured  to  the  observer  at  A, 
whilst  the  light  will  come  freely  to  him  from  the  space  without  them. 
Thus  the  eclipse  will  he  to  him  on  annular  eclipse,  the  circular  portion, 
q  r,  of  the  disc  only  being  obscured.  If,  however,  the  shadow,  instead 
of  terminating,  as  shown  in  tbe  £gure,  at  a  distance  from  the  earth, 
sweep  its  surface,  the  apace  r/r  will,  if  A  be  within  the  area  covered  by 
the  shadow,  swell  so  as  to  include  the  whole  solar  disc  a  b,  and  the 
eclipse  will  be  total.  The  space  m  n.  within  which  an  annular  or  total 
eclipse  must  occur,  is  called  the  penumbra,  us  that  covered  by  the  actual 
shadow  is  the  umbra.  It  has  been  show^  that  the  umbra  may  corer 
a  space  of  IflO  miles  diameter  on  the  earth's  surface;  the  penumbra 
may  cover  4,*J0()  miles. 

In  determining  the  circumstances  of  a  solar  eclipse,  tlte  first  step  is 
manifestly  to  ascertain  the  precise  moment  when  the  moon  first  enters 
tbe  cone  of  sunlight,  so  as  to  intercept  the  rays  which  would  olherwiso 
fall  upon  the  uarth, — to  ascertain,  further,  the  moment  of  its  grcatesi 
immersion,  and  the  depth  of  that  immersion,  and  lastly,  the  time  when 
it  ewoTgcB  from  the  cone  of  sunlight.     These  points  being  determined,  it 
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^ViH  rtt  remain  to  fix  upon  ull  those  places  of  the  earth's  surface  where 
the  raja  intercepted  during  the  period  of  this  immersion  would  olherwiao 
bare  fallen ;  that  is,  to  deteniiiue  the  various  places  where   the  eclipse 

I  will  be  visible.  The  determination  of  the  time  when  the  moon  first 
leDters  the  cone  of  sunlight  hears  a  cloRe  resemblance  to  that  of  the  time 
of  its  entering  the  earth's  shadow,  which  we  have  described  in  treating 
of  eclipses  of  the  moon:  in  fact,  the  shadow  is  (gcomotrically)  but  a  con- 
tinuation of  the  cone  of  sunligbt,  so  that,  in  fact,  the  circumstances  of  tlie 
*ntrance  of  the  moon  into  the  earth's  shadow,  and  its  entrance  into  the 
cone  of  sunhght  falling  from  the  sun  to  the  eiu'th,  arc  but  the  circum- 
ttances  of  its  entrance  into  difiorent  ]>ortionH  of  the  same  conical  surface. 
It  is  manifest,  for  the  same  rciisons  as  those  given  in  the  case  of  the 
lunar  eclipse,  that  this  immersion  cannot  take  place  except  when  the 
longitude  of  one  of  the  moon's  nodes  is  nearly  the  same  with  that  of  the 
snn.  At  points  of  the  cone  of  sunlight  where  the  moon  can  enter  it,  the 
circular  space  in  the  heavens  occupied  hy  a  section  of  the  cone  of  sun- 
light can  never  have  a  radius  greater  tlian  1"^  35' 4",  or  less  than  1°  24'0"; 
and  since  this  circle  has,  of  necessity,  its  centre  in  the  ecliptic,  it  is  clear 
that  the  moon  cannot  enter  at  all  the  cone  of  sunlight  when  its  latitude 
is  greater  than  l°3iJ'4",  and  that  it  must,  of  necessity,  enter  it,  if,  at  the 
period  of  its  conjunction,  its  latitude  is  less  than  I°24'0".  Now,  it  has 
the  latitude  1^  35' 4"  when  distant  19°  from  its  node,  and  the  latitude 
1''24'  when  distant  13°  42'  from  its  node:  thus,  then,  if  at  the  time  of 
its  conjunction  with  the  sun  it  be  distant  more  than  19°  from  its  node, 
there  can  be  no  eclipse;  if  it  b*-  distant  loss  thj^in  13"  42',  there  must,  of 
necessity,  be  on  eclipse;  and  if  its  distance  from  its  node  he  anywliere 
between  19°  and  13^42' an  ccHpst-  may  possibly,  but  ^Wll  not  necessarily, 
occur:  these  are  called  the  solar  ecliptic  limits. 

Let  us  now  suppose  it  to  be  determined  that  the  distance  of  the 

moon  from  its  node  at  conjunction  is  less  than  13°  42',  so  that  it  must  he 

iinmersed  in  the  cone  of  sunlight;  and  let  it  be  required  to  determine 

when  the  immersion  dues  take  place,  and  under  what  circumstances. 

In  the  first  place,  we  must  know  the  radius  of  the  section  of  the  cone 

at  tlie  distance  where  the  moon  will  enter  it.     Now  it  may  be  shown  by 

I        reasoning  similar  to  that  applied  to  determine  the  section  of  the  shadow 

t       in  the  lunar  eclipse,  that  the  radius  of  the  cone  of  sunlight  is  at  this  point 

^b  equal  to  the  apparent  semi-diametor  of  sun  +  moon's  horizontal  parallax 

^^  —  son's  horizontal  parallax.     Now,  the  sun's  apparent  semi-diameter,  and 

I        the  sun's  and  moon's  horizontal  parallaxes,  are  4uantities  which  are  all 

given*  by  the  tables^  and  maybe  there  found  for  the  time  qf  conjunction: 

thus,  then,  the  angular  radius  of  the  section  of  the  cone  of  sunlight 

where  the  moon  enters  it  may  be  detfrnilned. 

Take,  then,  from  a  scale  of  equal  parts,  a  number  equal  to  the 
number  of  minutes  in  this  angle  t,  and  describe  a  circle  ep  (see  fig.  page 
216,)  having  tliis  length  for  its  radius.  Ttike  ab  passing  through  the 
centre  o  of  this  circle,  to  represent  the  ecliptic;  let  oa  represent,  on  the 


*  The  sun's  horizontal  jiarallAX  may  Im? 
coufudcTtid  constant  and  tijual  ti>  9";  the 


greatest  And  Icoat  vahiefl  of  th**   niooD^« 
horizontal  panlUx  are  V2'  and  53';  ond 


till?    grratcst    nnd   least    apparent    semi- 
dtameter   of    the    sun    nn?    15' 46''  nnd 
lU'  lii". 
f  Ita  uoan  vjUue  may  be  taken  at  73'4> 
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same  ecole,  the  nnmWr  of  minutei  in  the  relative  motion  of  the  son  and 
znoon  in  longitude  in  an  hour ;  and  a  x,  perpendicular  to  a  n,  the  moon's 
latitude  one  hour  aAer  conjunction;  also  let  OM  represent  the  moon's 
latitude  at  the  moment  of  conjunction;  and  join  M  y,  and  produce  it;  then 
will  the  motion  of  the  centre  of  the  moon,  in  respect  to  the  centre  of  the 
section  of  cone  of  sunlight,  he  tho  same  us  though  the  centre  of  the  cone  of 
Bunliglit  remained  at  rest  at  o,  and  the  centre  of  the  moon  moved  in  the 
orbit  M  N,  M  N  being  vrhat  is  called  the  relative  orbit.  If  from  o  there 
be  dra^'n  the  perpendicular  o  l  upon  m  n,  intcrsocting  the  circle  in  p, 
and  p  L  be  measured  on  the  bcale  so  as  to  6nd  how  many  of  the  equal 
porta  used  arc  contained  in  that  line,  then  if  the  number  of  these  exc««d 
the  number  of  minutea  contained  in  the  moon's  semi-diameter,  the  moon 
will  not  anywhere  enter  the  cone  of  sunlight,  and  no  eclipse  will  any- 
where be  visibl**:  if  it  be  less  than  that  number,  there  will  be  an  immer- 
■ion;  the  greatest  quantity  of  that  immersion  being  measured  by  the  dif- 
ierence,  p  o,  of  these  numbers.  Moreover,  if  points  s  and  t  he  found  in 
the  relative  orbit,  from  which  circles  being  described,  having  for  their 
radii  rach  the  number  of  parts  in  the  moon's  semi-diameter,  will  just 
iouch  the  circle  e  p  in  the  points  e  and  f,  then  will  these  be  the 
points  where  the  moon  first  enters  the  cone  of  suidight  and  where  she 
leaves  it.  And  if  from  b,  l,  and  t,  perpendiculars  s  x,  l  K,  t  v,  be  drawn 
npon  A  B,  then  will  the  dismnccs  o  x,  o  K,  o  v,  be  those  which  the  moon 
will  have  to  de6cril)e,  in  its  relative  motion  in  longitude,  between  the 
period  of  its  first  immersion  in  the  sunlight  at  e  and  its  conjunction^ 
between  its  greatest  immersion  nt  p  and  its  conjunction,  and  between  its 
conjunction  and  its  emersion  at  p.  Now,  the  space  through  which  the 
moon  moves  in  an  hour,  with  its  relative  motion,  being  kno^vn,  it  is 
evident  that  we  can  find  tho  time  which  it  will  require  to  describe  with 
that  motion  these  sj)ace8  o  x,  o  k,  o  y  :  thus,  then,  we  shall  find  the  times 
from  conjunction  of  tbe  first  immersion  of  the  moon  in  the  cone  of  suib- 
light,  of  its  greatest  immersion,  and  of  its  emersion. 

Throughout  the  period  whilst  the  moon  is  thus  partly  or  wholly  within 
the  cone  of  the  sunlight,  it  is  obstructing  some  of  the  rays  which,  would 
otherwise  full  from  the  sun  to  certain  parts  of  the  earth's  surface,  and 
producing  there  a  partial  or  perhaps  total  eclipse.  It  remains  now  to 
examine  what  arc  those  places  of  the  earth  where  any  eclipse  is  visible, 
and  under  what  circujnstancea.     For  this  purpose  we  must  discuM  th^ 
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REFLECTIONS  ON  COSiETS; 

:iB  PftOBi.BI.B    MATURE,  AND  THE  FUTrKE  AERTICE  TSET  MAY   RKlfDKB 
TO  ASTRONOMICAL  SCIENCE. 


¥: 


[The  Royal  Actrouomical  Society  of  London  having  awarded  their  medal 
of  this  year  to  Hr.  Roscnberger,  of  Halle,  for  hiii  investigations  relating 
to  Ilolley's  Comet,  tlie  iVesideiit  of  the  Society,  Mr.  Airy,  stated  the 
grounds  of  this  decision  at  the  recent  Anniversary  of  the  Society,  in  the 
following  tenns.] 


**  I  HAVE  to  announce  to  you,  Grentlemen,  that  your  Council  have  awarded 
th«  Society's  Medal  to  our  foreign  associate.  Professor  Rosenberger,  of 
Holle.  for  his  elaborate  calculations  relating  to  the  return  of  Halley's 
Coraet.  Permit  me  t«  point  out  to  you  the  general  train  of  considera- 
tions which  have  induced  your  Council  to  fix  upon  this  matter  as  one  of 
the  greatest  importance  to  astronomy,  and  to  select  this  astronomer  as 
fully  entitled,  by  his  labours  upon  it,  to  the  highest  mark  of  our  respect. 
"The  science  of  astronomy,  Gentlemen,  is  pre-eminently  one  of  cal- 
culation and  predic Hon— calculation  of  the  post,  and  prediction  of  the 
future.  The  object  of  the  first  is,  to  extract  laws  and  numerical  elements 
from  the  phenomena  that  have  occurred :  the  object  of  the  second  is,  to 
^H  apply  these  laws  on  the  assumption  of  their  generality,  and  these  elements 
^H«n  the  assumption  of  their  invariability,  to  the  phenomena  that  will 
^H occur;  in  order  to  ascertain,  by  comparing  predicted  with  observed 
^Hiresults,  any  error  that  may  Iiavc  been  committed  in  these  fundamental 
^HAssumptions.  And  the  history  of  astronomy,  in  all  the  various  forms 
^'^'which  the  science  has  token,  constantly  presents  to  us,  either  the  struggle 
of  reducing  laws  and  elements  to  agreement  with  new  phenomena,  or  the 
anxious  search  for  some  hitherto  neglected  causes  of  discordance,  or, 
finally,  the  triumph  of  finding  that  assumptions  were  well  founded,  and 
that  the  agreement  of  prediction  ivith  observation  is  sufficiently  exact. 
The  lost  of  these  it  luis  been  our  good  fortune  towitnoss.  MV  have  seen 
&  comet  whose  last  appearance  it  is  probable  that  no  living  man  can  dis- 
tinctly recollect, — whose  period  exceeds  the  limits  of  ordinary  life,— 
whose  path  extends  into  spaces  f;Lr  beyond  any  which  in  other  parts  of 
I  physical  astronomy  we  have  need  to  consider, — we  have  seen  it  return 
I  within  a  day  of  its  computed  time,  and  have  traced  it  through  the 
^Klieavens,  describing  nearly  the  path  which  had  been  laid  down  for  it  on 
^Vctir  charts.  I  confess  that  the  sight  of  this  strange  body,  and  the  con- 
templation of  the  uniformity  of  the  law  which  hiis  guided  its  motions, 
and  of  the  acquaintance  with  that  law,  and  the  power  of  tracing  its 
effects,  wbicli  man  has  acquired,  have  been  to  me  n  source  of  intense 
^^  pleasure.  And  1  doubt  not  that  the  same  gratification  has  been  expe- 
^f  rienced  by  every  astronomer  who  has  been  accustomed  to  regard  his 
!*  sublime  science,  on  the  one  hand  as  the  most  severe  exercise  of  the 
^^  intellect,  and  on  the  other  hand  as  the  study  which  leads  moot  certainly 
^Kto  a  knowledge  of  the  general  laws  of  the  universe. 

mk 1^. ^ 
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f  *'  There  are,  liovrever,  other  points  of  riew  in  which  the  subot^inatioa  ^M 

of  this  body  to  the  general  law  of  gravitation  is  cxtrcmelj  interesting.  H 
It  is  not  merely  that  its  period  is  long  and  its  orhit  extensive,  but  that  ™ 
it  is  a  body  of  ditterent   kind,  and  moving  in  an  orbit  of  very  different 
proportions,  from  any  of  those  which  mankind  had  boon  accustomed  to 
regard  as  belonging  to  our  system.     The  most  striking  consideration   is 
that  derived  from  contemplation   of  the  nebular  hypothesis:  a  theory 
which,  if  not  certain,  is  pljiusibb*,  and  acconuts,  in  a  most  remarkable       ' 
degree,  for  the  phenomena  that  seemed  to  require  some  single  cause  to  H 
explain  their  general  similarity.     Is  it  true  that  this  system  of  aun,  ™ 
planets,  and  satellites,  wa3  once  a  nebubv  whose  slow  rotation  and  gradual 
condensation  at  length  formed  a  number  of  bodies,  bearing  in  their  form 
and  motions  no  traces  of  tlieir  original  state  ?     And  is  it  true  that  comet* 
are  detached  portions  of  nebula,  which  the  want  of  mass  has  saved  from 
the  extreme  degree  of  condensation  that  the   planets  have  experienced; 
wliich,  by  the  attraction  of  our  sun,  hare  at  tirst  been  made  to  describe  ^t 

I  parabolas;  and  which,  in  some  instances,  perhaps  from  the  effects  of" 
resistance  when  our  system  abounded  %Tith  uncondensed  nebular  matter, 
have  been  made  to  return  in  orbits  of  limited  extent?  If  these  things  be 
true,  then  I  say  that  the  subordination  of  these  bodies  to  the  law  of  gia- 
vitution  is  a  most  striking  fact.  They  are  a  link,  at  the  same  time  con- 
necting the  past  with  the  present  state  of  our  system,  and  its  present 
state  with  the  state  of  those  curious  bodies  which  we  find  dispersed  is 
all  parts  of  the  heavens.  And  their  obedience  to  the  law  of  gravitation 
affords  a  very  strong  presumption  that  this  law  has  been  imaltered  since 
our  system  was  one  nebular  chaos;  and  that  it  now  holds  in  tlie  nebulas 
which  preserve  their  state  yet  unaltered. 

**  Be  this  as  it  may,  the  consideration  of  the  form  of  this  comet's  orbit 
suggests  a  different  train  of  ideas.  Comets  were  once  regarded  as  mon- 
sters, as  prodigies,  as  having  no  relation  whatever  to  the  order  of  chings 
either  celestial  or  terrestrial,  llie  discovery  of  Newton,  more  especially 
when  it  was  followed  out  by  Ilalley,  placed  them  in  a  different  rank. 
Of  unknown  origin,  but  hearing  in  their  appearance  the  marks  of  a 
foreign  race,  amenable  to  the  great  law  of  Nature,  but  setting  at  nought 
the  customs  (if  I  may  so  speak)  of  the  other  revolving  bodies, — the 
gipsies,  as  1  may  term  them,  of  the  solar  system, — the  verj'  singularity 
and  strangeness  of  their  motion  seem  to  hold  out  the  prospect  of  ren- 
dering to  science  some  service,  which  the  uniformity  and  similarity  in 
tlie  motions  of  the  planets  render  them  incapable  of  giving  to  us. 
how  are  these  wild  bodies  to  be  disciplined  to  our  service?  They  are  to 
be  sent  forth  as  spies;  they  are  to  go  in  directions  in  which  no  planets 
move;  they  arc  to  explore  Rpaccs  in  which  no  other  bodies  are  known  to 
exist;  and  they  are  to  return,  bringing  us  an  account,  such  as  the  phy- 
sical astronomer  can  read,  of  the  forces  to  which  they  have  been  subjected^ 
and  of  the  nature  of  the  spaces  through  -which  thry  have  passed.  Have 
the  anomalous  motions  of  Uratiux  causi'd  some  astronomers  to  Bus]ieet 
the  existence  of  a  large  planet  beyond  him?  Then  may  we  hope 
Halley's  or  Gibers'  comet  will,  in  some  revolution,  feel  its  effect  whil 
far  beyond  our  sight,  and  will  return  to  our  eyes  still  bearing,  in  its  <lis-' 
tarbcd  motions^  a  trace  of  the  pectuibatious  which  it  has  undei^oui 
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as  it  for  ages  past  been  conjectured  that  some  matter  exists  in  the 
planetary  spaces,  which  in  time  may  sensibly  affect  tlie  motions  of  the 
most  dense  bodies?  Then  will  the  comparative  insignificance  of  the 
comets  be  more  likely  to  feel  its  effects. 

"  I  am  speaking  here,  GentJemen,  of  what  may  be  hoped  for  the 
future;  but  in  this  I  am  fully  borne  out  by  the  history  of  the  past. 
There  was  a  time,  before  the  struggle  of  the  rival  theories  of  vortices  and 
gravitiition  hud  terminated,  when  writers  had  learned  to  express  the  laws 
of  gravitation  in  the  language  of  vortices,  and  (in  spite  of  the  confusion 
of  ideas  which,  when  thoroughly  examined,  it  was  found  to  involve)  to 
persuade  themselves  that  the  iiiutual  attraction  of  many  bodies  could  be 
explained  by  vortices.  It  was  by  the  obvious  impossibility  of  explaining 
the  suns  attraction  on  comets  moving  in  all  directions,  and  to  all  dis- 
tances, that  the  system  of  vortices  was  finally  shaken,  and  the  truth  of 
gravitation  established.  And  I  do  not  hesitate  to  place  in  the  same  rank 
the  discovery  of  resistance  from  the  motions  of  Encke's  comet.     If  it  be 

bjpcted  that  (so  fur  as  we  can  at  present  see)  Halley's  comet  offers  no 
ce  of  such  resistiince,  a  ptausible  ground  of  difference  is  not  wanting. 
It  is  near  the  aphelion  that  the  etfects  of  resistance  would  be  most 
sensible:  the  aphelion  of  Encke's  comet  is  near  the  plane  of  the  ecliptic, 
while  that  of  llaltcy's  comet  is  fur  from  it;  and  if  resisting  matter  be 
condensed  (as  the  appearance  of  the  zodiacal  light  leads  us  to  imagine) 
near  the  plane  of  the  ecliptic,  then  may  the  former  of  these  comets  expe- 
rience considerable  retardation,  while  the  latter  is  almost  unaffected  by 
sucli  a  force.  This,  however,  is  preciaely  an  instance  of  the  points  on 
which  we  may  hope  to  derive  information,  from  studying  the  motions  of 
Jlolley's  comet. 

^  ^  These  motions  are  to  be  studied  by  applying,  with  the  utmost  accu- 
racy, the  best  theory  that  we  possess,  and  by  then  examining  the  differ- 
ences which  may  be  found  to  exist  between  the  nintions  thus  computed 
and  the  motions  observed.  It  cumiot  be  too  strongly  urged  upon  you, 
that  tliis  is  the  only  way  in  which  new  points  of  physical  law  have  been 
made  out,  and  that  it  is  the  only  way  in  which  even  the  mathematical 
theory  of  established  physical  laws  h;is  been  made  in  any  degree  accurate. 
Every  luniir  or  planetary  irregularity  of  importance  hiis  been  discovered 
by  observation  before  it  has  been  explained  f>y  the  established  theory  of 
the  day;  and  in  many  ciises,  notliing  but  a  firm  confidence  in  the  ucca- 
racy  of  the  eomparison  of  the  observations  with  a  full  dcvclopemeut  of  the 
previous  imperfect  theory,  would  have  led  the  mathematician  to  extend 
his  investigations  so  far  as  to  fonn  a  more  complete  theory.  The  iletor- 
jDinntion  of  the  progression  of  the  moon's  apse,  the  history  of  the  great- 
inequality  of  JupUcr  and  Saturn^  and  that  of  the  acceleraliou  of  the 
moon's  motion,  will  sufficiently  support  me  in  this  statement.  With 
reference  to  the  comet,  the  first  step  in  the  application  of  the  theory  must 
be,  to  investigsite,  from  preceding  observations,  the  elements  of  its  orbit 
at  the  suL'ceeding  appcarunce;  and  the  next  stop  must  be  to  render  these 
elements  iiumediutely  comparable  wit]i  observation,  by  forming  from 
them  an  cphi^meris.  And  this  leads  me  to  nndce  a  few  remarks  on 
ephemerides  in  general,  bi  this  country.  Gentlemen,  it  has  bccu  too 
much  the  custom  to  i-egard  an  ephemeris  as  a  mete  miixUw  q^  toiv'^fviis^s*^ 
Vol.  hi.  Ci  \^ 
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serving  only  to  assist  in  finding  the  body  in  the  lieetaifl.  That  this  la 
one  of  its  usea  cannot  be  denied;  but  it  ia  the  lowest  of  its  uses.  To 
instance  the  most  valuable  periodicftl,  with  reference  to  planetary  astro- 
nomy, that  has  been  published,  I  mean  our  own  Meridian  Ep/tetnrri*  (a  " 
publication  of  which  this  Society  as  a  body,  as  well  as  various  of  its  mem-  fl 
berg  Jis  individuals,  have  just  reason  to  be  proud) — why  is  the  right  ^ 
ascension  of  Vranus  given  to  hundredths  of  seconds  of  time,  when  we 
know  that  it  is  four  seconds  in  error  ?  why  is  the  polar  distance  of  Saturn 
erprcssed  to  tenths  of  seconds  of  arc,  when  we  know  that  it  i;*  incorrect 
to  the  amount  of  twenty  seconds?  The  reason  is,  that,  by  calculating 
from  the  t;iblos  with  the  utmost  Jiccuracy  (whatever  the  faults  of  thes* 
tables  may  be),  we  have  from  every  observation  an  accurate  comparison 
of  the  assumed  theory  with  the  observed  fact;  and  we  are  thus  in  train 
for  discovering  the  exact  quantity  of  the  correction  which  the  elementi 
require,  or  the  exact  amount  of  the  unexplained  ineqimlities  (the  rfsidttal 
phenomenon^  to  use  tin*  happy  term  of  Sir  John  Herschel),  for  which 
new  causes  must  be  sought. 

"  To  any  one  who  is  impressed  with  the  spirit  of  the  foregoing  remarks, 
it  will  be  evident  that  unity  of  method  through  the  whole  series  of  obser- 
vations, from  the  very  earliest  that  are  considered  trustworthy,  to  the 
latest  that  the  time  has  allowed  us  to  make,  is  quite  indispensable.  The 
lame  original  elements  must  l>e  employed  through  the  whole.  In  some 
eases,  as  in  the  instance  of  Iliilley's  comet  at  the  late  appearance^  where 
a  small  alteration  in  some  of  the  elements  proiluced  great  and  irregular 
changes  in  the  apparent  places,  it  may  be  desirable  to  use  for  comparison 
an  ephcmeris  approaching  as  near  as  possible  io  observation;  but  as  the 
elements  adopted  for  such  an  epiionicris  admit  of  immediate  comparison 
Tivilh  the  elements  as  computed,  this  proceeding  forms  no  departure  from 
the  general  rule.  It  ia  desimblc  also,  for  the  avoidance  of  irregularities 
in  the  mathematical  part,  that  the  same  mode  of  calculation  (as  fhr  as 
posBihIe)  1k»  used  throughout,  I  am  happy  to  find  the  same  ideas  with 
respect  to  othor  bodies  expressed  so  clearly  in  an  addition  to  the  Urrliner 
JflArfiHcA  for  H(38  (by  Encke,  I  believe),  that  I  cannot  refrain  from 
quoting  them  here:  "  For  Cerex^  Pai/as,  and  Juno^  it  is  absolutely 
necessary  that  a  comprehensive  investigation  should  be  made;  an  inves- 
tigation which  may  embrace  all  the  observations  extant,  and  which  may 
not  simply  serve  for  the  finding  of  these  bo<lies,  but  may  be  considered 
ft*  a  firm  foundation  on  which  future  investigations  may  be  erected." 
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"  I  have  endeavoured.  Gentlemen,  to  call  your  attention  to  the 
Importance  of  observations  of  comets,  on  account  of  the  singularity  of  their 
nature;  the  connexion  which  they  seem  to  establish  between  the  past  and 
present  states  of  our  system,  as  well  as  between  our  system  and  the  more 
sidereal  bodies;  the  extent  of  the  paths  which  tht-y  describe,  and  the 
unusual  direction  in  which  they  move.  I  have  pointo<l  out  that  these 
observatinns  cannot  be  made  useful  to  the  advancement  of  physical 
science,  without  a  complete  and  accurate  application  of  the  theory  which 
ire  flow  possess;  and  I  have  mentioned  the  advantage  of  unity  of  method 
through  the  wAoJe  extent  of  tlxe  com^utalvoTw.    \tv  ^  xcry  few  words  I 


I 


nSFLECnOKI  OS  C05IBTS. 


327 


Ta»j  point  out  how  for  M.  Ros^nborgcr  has  satisfied  these  demands*  He 
has  used  the  theory  of  perturhntions  in  itii  most  accurate  form,  and  in 
one  of  its  most  delicate  parts  he  has  introduced  an  important  correction. 
He  has  computed  the  perturbations  of  all  the  elements,  for  the  first  as 
Tvell  as  the  second  revolution;  Damoiseau  and  Pontecoulant  having 
.  (mi/  computed  the  change  of  mean  motion  and  epoch  for  the  first  rcvo- 
Intion.  He  has  Included  in  his  calculations  the  effect  of  several  planets 
>vhich  had  been  totally  omitted  by  other  mathematicians.  He  has  not 
only  computed  the  perturbations,  but  bos  also,  from  the  observations  of 
different  astronomers  ut  tlie  former  appearances,  investigated  the  elements 
at  (hose  times,  by  a  process  of  the  most  accurate  kind.  So  complete  are 
the  whole  of  these  computation*,  that  if  names  were  taken,  not  from  the 
discovererB  of  these  bodies,  or  from  those  who  conjecture  their  identity, 
but  from  tho^c  who,  by  accurate  observations  on  a  uniform  system,  com- 
bine the  whole  of  our  information  relating  to  them,  we  should  call  this 
body,  not  nalley's,  but  Rosenberger's  comet*.  I  may  add  that,  in  the 
Tariou^  memoirs  to  which  I  have  referred,  the  theory  connected  with  the 
computations  is  so  well  stated,  that  the  study  of  these  papers  will  be 
found  most  useful  to  the  future  investitjator.  I  tnut.  Gentlemen,  that 
it  is  unnecessary  for  mc  to  say  another  word  in  defence  of  the  adjudica- 
tion of  this  year's  medal. 

CT/te  President  then^  addreMting  the  Foreign  Secretary^  continued 

"Captain  Smyth, — Transmit  tliis  medal,  on  the  port  of  tho  Royal 
Afltronomictil  Society  of  I^ondon,  to  M.  Rosenberger.  Assure  him  that 
is  skill  and  his  labour,  though  not  imitated,  are  appreciated,  in  this 
untty.  Say  to  him,  that  we  trust  he  still  retains  the  intention  of 
extending  liis  calculations  to  periods  preceding  and  following  those  which 
he  has  already  discussed.  And  convey  our  best  wishes  for  his  health  and 
hnppines9.  for  the  enjoyment  of  his  well-deserved  reputation,  and  for  the 
vigour  which  may  enable  bira  to  extend  it  by  other  investigations,  as 
delicate  as  that  already  made,  on  other  subjects  of  equal  importance  in 
the  Bj'stem  of  the  universe." 


ft 
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[•  Thift  remarl*  m  prepiwly  in  llie  spirit 
witti  which  M.  Amgo,  we  think  most 
jiutl^-,  clftinw  for  the-  comet  of  Mr.  Blels, 
tb«appclln1ion  of  **OAMBAnT,"  (sm  Mapa- 
Mine  of  Popular  Science^  vol.  ii.,  p.  2B3). 
Mr.  Air/,  huwoTer,  has  here  mode  a  pro- 


posal (tcmniidiiig  a  voluntary'  transfer  of 
milionnl  s,\qt)\  which  we  believe  but  very 
few  Frenchmen,  and  loat  of  all  M.  Arago, 
would  ever  have  dreamed  of  suggesting. — 
Enrr. ) 
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Novem  ber-AxteroiiU, 

A  tRARp  look-otit  appears  to  have  been 
kept  at  Plymouth,  both  at  sea.  and  on 
ahore,  for  the  sliooting-stars  which  were 
expected  on  thu  night  of  the  I2th— 13tb 
of  November  last*.  Several  officers  of 
the  navy,  and  Mr.  Soulhwood,  of  Devon- 
port,  have  enablD*!  a  coramillee  of  the 
Plymouth  Iniititution  to  transmit  a 
diaKram  of  the  meteors  observed,  aroom- 
panted  with  notes  of  the  time  of  each 
phenon)enun.  its  altitude  and  direction. 
the  character  of  the  light,  and  incidental 
remarks. 

On  Nov.  1 1,  iliere  was  noted  I 

—  12,  weather  hazy  .     0 

—  13.     ; 26 

—  U 18 

—  (5,      .     .     . 


Total 


16 
60 


The  directions  were 
West    .     . 
South-west 
Norlh-wcst 
North  .     . 
North-east 
South  .     . 
South-enst 
South-east  by  East 
East     .     . 
Unknown 


31 
3 

a 

1 

4 

2 
I 
2 
9 

60 


41 


60 


Total 
The  time«  were,— 

Between  sunset  and  midnight  . 
Between  midnight  and  sunrise 

Total 
The  Constellations  in  which  they  ap- 
pearc<l.  were, — 

Ovgnns  .  .  . 
Hiwea  BorMilis. 
Aurixa  .  .  . 
Lynx  .... 

Pprseua  ,  .  . 
CamelopardAlua 
Triangula 
Ursa  major  .  . 
Una  nmior  .  . 
i -co  minor  .  . 
Aj.droroe4U  .  . 
Taunu     .     ,     , 

'Soothe  Miiiete  /'A'orember-Aateroids," 
JK  Aft 


1 

Cassiopeia 

.     .     2 

I 

Cepheua  , 

.     1 

12 

Peguos    . 

,     2 

2 

OriOD  .      . 

.     2 

5 

Monoceros 

.     1 

1 

Grmini     , 

,     3 

2 

I>raco.     .     , 

.      1 

1 

Cancer     , 

.     1 

1 

Celua  .     . 

.      1 

1 

Cuiis  major 

.      1 

2 

14 

Vii;go  .     . 

.     2 

Ruits/or  determining  the  comparative 

Merits  qf  Microscopes, 

•'  The  Judges. 

"  It  will  be  necessary  to  appoint  two  in- 
different persons  as  judf^es:  and  if  ibey 
cannot  agree,  to  reler  the  matter  to  a 
third,  as  umpire,  whose  judgment 
should  be  Gnat,  and  without  opiK-.U.  If 
it  >hould  be  asked,  of  what  deitrriptiun 
should  such  persons  be — should  they  be 
profound  opticians  or  microscopists? — I 
sliould  answer,  that  any  individuals 
whose  sight  is  perfect  are  competent  to 
the  task :  the  more  so.  perhaps,  if  they 
never  looked  into  a  microscope  in  their 
lives,  for  then  they  are  likely  tu  be  witb-| 
out  prejudices  of  any  kind.  1  was  my- 
self, when  I  first  began  to  reform  mi- 
croscopes, very  much  in  the  habit  of 
taking  the  opinion  of  an  actress  on 
them  ;  and  her  decisions  were  anything 
but  agreeable  to  mc.  though  I  believe 
thoy  were  perfectly  correct.  AVliatever 
objections  there  may  be  to  the  ownera 
or  inventors  of  particular  instruments 
being  allowed  to  have  any  voice  in  de- 
termining their  specific  merits,  tlicjr 
are  the  most  proper  persons  in  the 
world  to  havo  the  management  of  them, 
as  they  will  be  sure  to  display  their 
powei-s  and  properties  to  the  greatest 
advantage,  and  make  them  so  put  forth 
their  whole  mettle  as  certainly  as  a  man 
will  who  rides  his  own  horse,  and  has 
belled  money  in  his  favour  on  the  race- 
course: therefore  it  is  not  necessary  Ibr 
the  judges  tu  understand  a  tittle  of  the 
method  of  managing  microscopes  or 
engiscopes,  all  of  which  is  to  be  left  to 
the  commanders  of  them:  tho  said 
judges  have  nothing  to  do  but  to  look 
at  the  object  when  duly  prepared  for 
their  scrutiny. 

"  Having  pitched  upon  judges,  it  t»- 
mains  for  us  to  ascertain  by  what  laws 
they  shall  be  governed  in  their  deci- 
sions; for  it  is  impossible  to  give  a 
sound  judgment  in  any  case  without 
reference  to  certain  principles;  even  a 
common  game  at  cards  cannot  be  lost 
or  won  but  nccx)rding  to  certain  rules. 

"  1  shall  lay  down  what  J  consider  the 
laws  by  which  microscopes  and  engt- 
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wopes  oun^lit  to  be  judp^d  beaten  or 
victorious ;  tbey  who  do  not  reliBli  them 
can  cstabli&h  others,  which  they  may 
consider  more  equitable;  for  laws  there 
must  be,  of  some  kind  or  other,  before 
we  can  proceed  a  step  in  our  decisions. 

^K  "  The  Code. 

^^V  "^r/.  I.— 'That  instrumentis  the  best 
^Hpbich    shows    the   difl'erent    details    uf 
^^ftjcrts  most  decidedly,   and  with   the 
j      greatest  clearness  and  perspicuity*:  no 
I"      mailer  of  what  nature  or  kind,  or  whe- 
ther it  is  chromatic  or  achromatic,  pla- 
natic  or  aplanatic,  in  or  out' of  adjust- 
ment, or  \vhether  its  lenses  are  well  or 
ill-worked,  or  polished,  or  centred.     If 
a  microscope  made  out  of  the  lens  in 
the  eye  of  a  stinking  whiting  would 
thow  me  something  which   I  could  not 
ne  tcith  any  other,  I  should  say  it  was 
the   best,   iind   had   beaten  everything 
else  out  of  the  field. 

"  Art.  2. — The  same  identical  object 
must  be  applied  to  each  microscope  and 
enj^iscope,  tried  against  each  other: 
supposing  the  objects  to  be  the  scales 
of  insects,  a  drawing  must  he  made  of 
the  configuration  of  them,  that  we  may 

•  "  The  capability  of  counting  accurately 
the  number  of  any  particular  traits  or  ob- 
jects, Jcrelopt'd  both  in  telcHcopcs  and  uii- 
croecopcfi,  has  lK<cn  adduced  as  decided 
ervidcuce  of  tlie  goodnesa  uf  thdw  instru- 
Boetita,  and  their  fiowcr  of  showing  things 
in  a  decided  and  forcible  manner.  I  know 
n«t  exactly  how  tlie  truth  may  Ik?;  of  this 
I  ani  certain^  that  I  have  sd-n  objects  as  I 
should  bay  witti  tho  very  intennica  of  du- 
timetneta,  and  yet  I  aiu  quito  cuutidunt  I 
could  not  luive  counted  thetn  truly :  per)m|is 
I  hare  not  ncquired  the  Imbit  uf  doing  so, 
or  may  have  some  natural  incn)uiL'ity  uu  the 
subject;  for  I  Imvc  froqui-ntly  found  mywJf 
unable  to  count  aright  the  numlxT  of  sheep 
in  a  meadow,  when  not  Hniouiiting  to  more 
than  Ihree-sctire.  I  liaii:  henrtt  graziera 
assert  tlint  cunsiileralilc  practice  is  neeeaaary 
in  order  to  be  able  to  count  sheep  and  hertla 
of  cattle  nccurntvly. 

"  Lined  objects  are  sotn  to  the  greatest 
ndvaotfti^c,  and  in  the  inoet  pcrft-ct  style, 
when  the  spaces  iK'lween  tbe  lines  are 
clear,  and  the  liucs^  themselves  dark  and 
strong,  as  if  dmnu  with  u  )>en  and  ink  on 
white  jttpcr.  When  scales  and  feathers 
arevxhibitc'd  tm  0[)aque  Iwdies — for  exam- 
ple, a  scale  of  the  dianiund  beetle— witli  a 
nigh  power,  the  lenses  i^Iiould  npjiear  an 
furrows,  or  with  distinct  ridgen^  dark  one 
side  and  light  on  the  other,  as  a  ploughed 
field  seen  when  the  sun  is  low  in  the  hori- 
zon, and  its  beama  pUy  acnea  tlie  funowB. 


be  able  always  to  pitch  upon  one  par- 
ticular specimen. 

"  Art.  3. — Cajteris  paribus,  I  should 
say,  thai  instrument  which  will  shott/i 
an  object  perfectly  with  the  lowesi 
power  is  the  best:  thus  if  one  instru- 
ment. A.  shows  an  object  distinctly  artd 
satisfucturily  with  a  power  of  200,  whilo 
another,  B,  will  show  all  its  minutitf 
equally  well,  though  on  a  smaller  scale^ 
with  100,  I  should  lay  that  B  was  the 
best :  in  this  case  I  suppose  that  when 
the  power  of  each  is  made  equal  to  100, 
the  performance  of  both  is  not  equal, 
but  that  B  has  the  advantage.  But  if 
the  power  of  each  was  raised  to  200»'| 
and  then  A  had  tho  advantage,  I  should 
still  say  that  B  was  the  best.  I  have 
often  insisted  on  this  point  in  ray 
writings,  and  assif^ned  what  I  consider 
sutHcienl  reasons  for  my  assertions. 

"  Art.  4. — If  two  instruments.  C  and 
D,  show  the  lines  and  markinp:s  on  an 
object  equally  well ;  but  C  shows  tho 
ed^oofthe  scaleor  feather  with  the  same' 
atljustmcnl  of  the  focus  which  servee' 
best  to  brin;^  out  the  lines,  so  that  the 
outline  and  the  lines  are  simultaneously 
visible,  and  D  does  not ;  then  C  is  the 
beat. 

Wlicrc  several  syatcms  of  faint  lines  croM 
each  other  in  an  irregular  manner,  the 
result  will  lie  an  appearance  similar  to  the 
watering  of  silks  and  moreena.  This  may 
1)C  verified  by  applying  two  wire  sievce,  or 
two  pieces  of  wursted  gauze,  to  oach  other, 
and  holding  them  up  to  ^o  light.  The 
markings  on  eome  scales  of  the  podora  seem 
to  l>e  of  this  description;  others  seem  mere 
jwmts,  arranged  so  as  at  fust  sight  to  girc 
t1i«  a|i|>earaucv  of  a  Hysteui  of  lines,  or  of 
two  crossing  each  otlier.  The  studs  on  tho 
skin  of  a  boUed  pullet,  seen  as  opaqiw 
bodies,  removed  to  some  distanoo  from 
eye,  are  not  on  inapt  illustration  of 
sort  of  optical  deception ;  thti«e  of  the  fea- 
thers near  the  pinions,  in  particular. 

'*  There  is  certainly  a  very  great  differenco 
in  the  degree  of  facility  witfi  which  different 
specimens  ^of  the  podura  may  be  resolved 
into  lines,  as  well  as  in  the  strength  and 
pluniMflB  of  their  markings.  A  curious 
phenomenon  sonietiniea  prcHcnt"*  itwelf  in 
same  choice  pet  scales,  having  straight  lini>a 
from  end  to  end,  and  two  ftystenis  of  oblique 
Uaes  also,  Ix/tb  apparently  grooved  in  a 
decided  manner,  as  la  the  case  with  many  I 
hare  seen;  iianielv,  one  of  thc«e  systema 
may  be  seen  by  luukJiig  direvtljfy  and  tin 
other,  without  any  alterntion  in  the  iUumi- 
natiofif  bv  looking  oUitjuel*/  into  the  instru- 
ment. 'I'he  same  circvnMA*4i«L«.  ^loosi* 'w'^Sek, 
some  othet  V»W^ 
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*'^W.  5/— If  one  Instrument  stiowi  the  i 
lines  on  any  particular  test  a»  if  com-  | 
posed  of  an  a^uregaliun  of  dots  or 
globules ;  or  exhibits  them  broken,  in- 
terrupted, and  ragged,  wliilu  another 
fihowft  them  dearly  made  out.  ait  veri* 
tabic  lines  or  stripes  drawn  with  u  pen 
and  ink;  the  latter  is  the  best.  In  the 
firet  paper  I  wrote  on  lest  objectfi.  1 
liave  given  as  many  as  Ave  decrees  of 
illusive  or  false  vision  pnxluced  in  tho 
appearance  of  the  feathers  of  the  Mor- 
phtf  MenelduSt  by  viewing;  them  with 
an  objert-t;!'^^  deftcient  in  defining  and 
penetrating  power. — Vide  Quarterly 
Journal  vol.  xxii.,  p.  265. 

**  jIH.  6. — If  two  instruments  show  cer- 
tain lined  ohjecta  as  transparent  bodies 
equally  well  in  all  respectn.  but  one 
show  them  more  or  less  evidently  as 
opaque  objects  ulso,  while  the  other  will 
not.  then  It  has  clearly  tho  advantage 
over  the  otiier. 

"N.B.— One  of  the  best  methods  of 
exhibitinK  scales  as  opaque  bodies  is  to 
take  Hway  Che  disc  of  talc  nest  llie  oye, 
replacing  the  ring :  at^d  then  to  ottnrh 
a  black  wafer,  or  a  bit  of  bltirk  paper. 
to  tha  reverse  of  the  remaining  piece 
of  talc,  to  which  sonic  of  the  scales  will 
generfillv  udliere.  In  l)n9  case  I  have 
supposed  the  scales  under  consideration 
to  have  been  mounted  in  the  ordinar) 
way,  in  slides  or  circlets,  as  truns[mroiit 
bodies;  and  that  we  wish  to  be  sure  uf 
seeing  some  of  the  same  scales  we  have 
tfevn  as  traiispaiunt  liHlies,  as  opuqiic 
ones  aUu.  If  the  upper  piece  of  talc 
is  allowed  to  reamin.  it  will  prove  a 
considerable  Oetriuienl  to  vision ;  but 
fttill  it  will  be  as  uiifuvuuraUe  to  uiie 
instrument  as  to  another. 

**  Art.  7. —  If  Iwo  instruments  should 
prove  equal  in  alt  other  respects,  but 
one  is  achroniuiic  and  the  other  not, 
that  which  is  nchruuiatio  has  uf  couise 
the  advanta;;c. 'a&  it  uill  show  the  ob- 
jects perfectly  free  from  fuUe  wtlouiinK. 
'*  Art.  8. — If  (WO  instruments  seem  to 
show  transparent  bodies  equully  well. 
but  one  ut  them,  when  tried  upon 
opaque  ones,  has  a  slight  fof^  of  tho 
diffuaed  kmd  over  ils  whole  field,  or  a 
penumbra  or  nebulosity  encircling  nu- 
merous points,  to  a  certain  distance 
Aom  them,  while  the  other  is  frte  from 
this  illusion,  that  which  shows  the 
opaque  objects  best  is  the  winner,  for 
opaque  objects  ure  alill  more  Bovero 
tfistif  than  trafispareiit  onos. 

"^/■/,  9. — Wheaever  one  inalrumeal 


happen*  to  show  sotnc  marking  or  fea- 
ture in  ail  object  not  visible  in  another, 
and  the  owner  of  the  latter  attempts  to 
jfet  rid  of  this,  by  asserting  that  it  is 
an  illusion  produced  by  some  defect  of 
his  antagonist's  instrument,  let  Uim  bo 
made  to  prove  his  assertion  to  the 
satisfaction  of  the  judges,  or  the  um- 
pire; and  if  he  camiot  do  so,  lot  him 
be  turned  adrift  as  a  scamp  and  black- 
leg. Let  us  suppose,  for  example, 
that  the  trial  was  the  whetd  animalcule 
(vorticella  rotatoria)  i  and  that  in  the 
instrument  said  to  exliibit  an  illusion 
two  puints-wcro  visible  near  the  head  of 
the  animal,  when  in  its  grub  form,  with 
the  wheels  withdrawn,  ^supposed  by 
some  naturalists  to  be  the  eyes  of  tha 
animalcule)  I  should  say  llml  the  illu- 
sion htre  was  in  the  inhtrumenl  which 
did  not  show  them;  Tor  a  false  evidencA 
miiy  be  Riven  by  suppressing  facts,  ■• 
well  as  by  coining  falte  ones. 

"  There  are  several  minor  points  which 
might  bo  insisted  upon;  such  as  that 
instruments  which  have  a  strung  uulu* 
ral  light,  combined  with  a  largo  field  of 
view,  free  from  distortion,  and  equally 
good  all  over,  have  tho  advantage  over 
such  as  cannot  pretend  to  these  pro- 
perties; but  as  such  instruments  du  not 
seem  to  possess  any  absolute  power  o^ 
shoKing  anything  wore  or  better  ihrttt 
others.  I  shall  lay  small  stii-ss  on  thejia' 

properties." Goal  no.   Micrografihia^ 

1837. 

Ft\twers  artificially  it^Jeefed, 

In  presenting  to  the  Arad^mio  dtt 
Sciences  on  the  30th  of  January  la«V 
some  flowers  of  the  while  hyacinth  In- 
jected and  rendered  red  by  ahsorplion 
of  the  juice  of  the  Phytolaca  decondra^ 
(Virginian  poke.)  M.  Biol  ob5cr\ed, 
"  Naturalihls  frequently  feel  under  OiO' 
necessity  of  introducing  into  \egetahte, 
tissues  culuuretl  liquors,  in  order  tbat» 
by  their  presence  and  disliibuliun.  tho 
mtuute  texture,  ns  well  as  the  course,  uf 
the  alimentary  \rttseUof  tho  tissue, mny 
be  indicated.  But  the  ^renter  part  uf, 
the  colourmg*mDttei's  arc  ab:iolutel 
rejected  by  these  tissues,  or  they  pen 
trate  them  with  difficulty,  nnd  therefore 
cannot  l>e  carried  far  enough;  or  ftually,' 
they  act  ujion  them,  and  alter  the 
nature. 

"  There  may  ho  found  in  tho  RectM] 
dt$  Prix  de  VAcadSmiti  do  liordtaujt, 
t.  iv.,  a  curious  memoir  on  the  motion 
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Mates,  that  the  juice  of  the  Phylolaca 
~*'can(ira  is  free  from  these  objerlions, 
J  that  with  it  he  had  perfectly  suc- 
ceeded  in  injectinR  of  a  red  colour,  by 
absorption,  all  kinds  of  white  tlowers, 
and  even  of  green  leaves.  But  at  the 
period  of  this  memoir  (1733),  physiology 
and  vegetuble  chemistry  were  too  little 
advanced  to  enable  the  author  to  derive 
from  his  diacovery  all  its  possible  ad- 
vantages, or  even  ita  necessary  conse- 
quences; and  although  his  experiments 
have  been  quoted  in  lererni  general 
treatises,  I  am  not  aware  that  (hey  have 
hitherto  been  vorifledor  carried  furlliDr. 
*' At  a  time  that  I  was  btudying  the 
motion  of  sap,  they  occurred  to  my 
memory ;  and  having  raised  seveml 
innts  of  Phj/toiaca,  I  have  lately  em- 
loycd  the  juice  of  it  to  repeat  them, 
low,  alihoufrh  I  have  generally  sue- 
ceeded  in  the  process,  I  found  it  at- 
tended by  many  difficulties  that  the 
author  does  not  point  out,  and  which 
deserve  to  be  attentively  studied.  Many 
plants  absolutely  refuse  the  injection; 
others  take  it  rapidly,  without  the  place 
of  any  in  the  natural  system  suggesting 
a  reason  for  the  differenco.  A  few 
minutes  have  been  suHicicnl  to  streak 
with  B  multtudo  of  delicate  rod  Unes, 
all  the  petals  of  a  monthly  while 
rose;  while  a  inusk-rose.  equally  white, 
was  not  at  all  affecteil.  Further, 
flowers  of  the  same  kind,  taken  from 
the  same  individual,  show  similar  dis- 
cordances with  the  same  liquor.  Fmally, 
«'hen  the  injection  docs  take  place,  I 
believe  it  potisible  lo  a&vertain  its  pro- 
gress, its  several  app<;arances,  the  pointfi 
where  it  will  accumulate,  and  where  it 
ought  first  to  appear,  but  that  very  dif- 
ferently from  the  way  supposed  by  the 
discoverer  of  the  process.  But  the  ap- 
parent eaprices  remain  siill  to  be 
analyzed,  in  order  to  make  a  general 
application  of  them. 

'*  I  shall  prepare  myself  during;  the 
next  Autumn,  for  Ihe  purjiose  of  giving, 
if  I  can,  a  little  more  generality  to  the 
process,  by  the  employ  of  the  numerous 
phenomena  of  colouration  which  mo- 
ciom  chemistry  affords.  In  the  mean 
time,  I  have  thought  that  a  siinpte  con- 
firmation of  the  fact  observe<l  by  Dela- 
baissc  might  be  Uhcful  to  those  natural- 
ists who  nre  interested  in  its  use;  and 
that  giving  them  information  of  it 
sufficiently  early,  might  induce  them  to 
mise  some  plants  of  iho  Phytolaca  for 
this  purpose,  in  the  ensuing  Summer/' 


New  Compound  f^f  Hydrogen  and 

Carbon. 

"I  H.WE  ascertained  that  a  compound 
of  carbon  and  hydrogen,  not  previously 
noticed,  certainly  exists;  this  compound 
consists  of  1  atom  of  hydrogen  =  Land 
1  atom  of  carbon  =  G,  so  that  its  atomic 
weight  is  7;  and  it  therefore  diQers  in 
composition  from  all  other  compounds  of 
these  two  liodie^  alrendy  known.  I  pro- 
nose  to  call  it  protohy'drureit  or  proto- 
hydroyuret  of  carbun.  Nothing  is,  per- 
hai>s,  more  dilficull  lo  remember  than 
the  various  names  which  have  been 
given,  from  time  to  time,  to  the  previously 
known  compounds  of  carbon  and  hy- 
drogen, and  these  names  I  suspect  will 
now  require  lo  l»e  ohonged.  I  will  give 
an  early  account  of  the  properties,  as 
well  as  the  mode  of  preparing  the  new 
compound  in  question.  I  may  observe, 
en  passant,  ihut  the  new  substance  dif- 
fers entirely  from  olefiant  gas,  which  is 
composed  of  double  the  quantities  of 
carbon  and  hydrogen  above  enumerated, 
and  consequently  having  U  as  its 
atomic  weight." — W.  Mauohah.  Lec- 
turer on  Chemistry,  Adelaide  Street 
Gallery,  in  Letter  to  EuiToa,*  dated 
March  20M.  1837. 

Reluctant  but   important  Encoura^o- 
j  ment  (if  Seienti/ic  Knowl^dgf. 

It  is  with  great  pleasure  that  we  extract 
and  give  increased  circulation  to  the 
following  introductory  paragraph  in  a 
Catalogue  of  Anatomical  Preparations 
in  Wax,  recently  issued  by  Mr.  Schloss, 
2,  Great  Riusell  Street,  Bloouisbury 
Square. 

'*The  encouragement  Mr.  Schloss  has 
received  from  the  Sciontiflc  Institutions 
of  Great  Britain,  has  induced  him  to 
muke  application  to  ihc  Lords  of  His 
Majesty  5  Treasur>',  for  a  remission  of 
the  duty  on  such  Anatomical  Models  ia 
Wax  as  are  imported  fur  public  esta- 
bhshments;  and  it  is  with  great  plea< 
sure  he  now  has  the  honour  (o  inform 
the  profession,  that  the  prayer  of  bis 
petition  has  lately  been  granted  by  their 
Lordships,  and  that  such  models  may 
now  be  obtained  ai  a  reduction  uf  twenty- 
five  per  cent-' 

But  we  cannot  helpadding,  that  some 
portion  of  the  indignation  felt  at  the 
ignorant  daring  of  legislator!*,  whose 
Custom-HousG  regulations  prevented 
the   introduction  into  their  country  of 
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humanily,  mu<it  still  burn  against  the 
'*  l^rds  of  His  Majesty's  Treasury" 
who  liavc  rcmiuc'd  the  duty  uii  &uch 
anatomicnl  iikkIl'U  as  ure  imnorteil  for 
public  esiablishmetitf  only.  Instead  tif 
restriclinj;  by  a  lax»  tbey  ougbl  to  en- 
courage by  a  bounty,  the  mo^t  extensive 
circulation  of  »uch  exliemely  useful, 
and  at  the  same  lime,  exquisitely  beau- 
tiful, objects.  What  is  their  ultimate 
cfTtfvt?  Is  it  iiut  Ihv  alleviation  and 
prevenlion  of  human  sulTerin^  ?  And 
yet  upon  the  introduction  of  such 
precious  moons  into  the  study  of  the 
privntr  practitioner  do  thii  "Lords  of 
His  Majesty's  Treasury"  still  presume 
to  continue  "let  and  hindrance"  ! 

Pr^,  Besserfi  Descnpiitm  qf  the  Soiar 

Ecfifixe  0/1836. 
Prof.  Bf.ssel,  esteemed  one  of  the 
best  living  astronomers,  has  published 
the  followintr  description  of  the  solar 
eclipse  of  May  15,  163G.  The  obser- 
vations were  made  at  Konigsberf;,  in 
Prussia,  At  p.  IS  I  we  ((ave  the  obser- 
vations of  tiie  same  phenomenon  by 
Mr  Baily,  in  which  some  very  remark- 
able appearances  arc  detailed.  Nunc 
Buch  are  mentioned  by  Prof.  Bessel. 
lliu  latitudes  of  the  two  observers  were 
not  very  widely  different,  but  still  they 
varied  &o  much,  that  the  annulus  was 
never  rompleled  to  Prof.  Hessel's  view, 
and  this  muy  be  the  reason  of  the  dis- 
crepancy in  the  appearances. 

•*  The  observatory  uf  Konigsberg  is 
situated  so  near  the  northern  limit  of 
that  xone  of  the  earth's  surface  within 
which  the  eclipse  appeared  annular, 
that  Mr.  Be.sAcl  could  noldulorininc  with 
certainty, from  thcprcviouseaknilatiuns, 
whether  the  limit  extended  to  the  obser- 
vatory, or  went  beyond  it.  Kiukc's 
Ephemeris  gave  the  eclipse  annular  lor 
the  obserMitory,  but  it  fj^ave  the  annulus 
at  ita  narrowest  part  a  breadth  of  less 
than  x"f  which  is  within  the  liniiti  ol 
the  probable  errors  of  the  tables  in  re- 
spect of  the  moon's  latitude.  It  was 
doubtful,  Iherefure.  whether  the  eclipse 
would  appear  annular;  but,  in  any  case, 
the  near  proximity  of  the  obseivatory  fo 
the  unnulur  Hmit  c;<^vc  the  observation 
an  unusual  interest,  inasmuch  at,  an 
opportunity  of  observing  an  eclipse 
under  similar  circumstances  must  be  of 
very  rare  occurrence. 

"  Mr.  Bessel  observed  the  eclipse  with 

opowcrof  179  applied  tu  ihchcliomcter, 

During  ita  continunnce,  the  part  of  the 
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moon's  border  on  the  sun  exhibited,  ai 
usual,  protuberances  and  cavities.     The 
exterior  edpes  of  the  cusps,  which,  at 
the  time  of  the  nearest  approach  of  th 
centi-es,  were  extremely  fine,   had  ih 
regular  curvature  of  the  sun's  bmde 
but  their  interior  edf^ea  showed  the  ir- 
regularities of  the  border  of  the  moon. 
They  appeared,  also,  when  their  extre- 
mities fell  on  a  part  of  the  moon's  limb 
not  particularly  mountainous,  to  termi- 
nate in  sharp,  prominent  points:  wher»- 
OA.  when   the  extremities  fell  on   the 
slope  of  a  lunar  mountain,  ihcy  assumed 
a  corresponding  fij^ure.     There  w 
rounding;  of  the  points  which  could  not 
manifestly  be  ascribed  to  this  circum- 
stance; nor  was  auythinp;  seen  in  tha 
telescope  made  use  of,  which  could 
considered  as  indicating  an  irradiatio 
of  the  sun's  disc. 

**  At  the  time  the  cusps  approached 
nearest  to  each  other,  they  tcrmiaated 
at  a  very  rugged  part  of  the  moon's 
limb  :  and  Mr.  Bessel  expected,  but  ia 
vain,  that  some  parts  of  the  sun's  disc 
would  make  their  appearance  between 
the  points.  About  iwenty*fivc  seconds, 
however,  before  the  nearest  approach, 
there  appeared,  near  the  termination 
the  upper  cusp,  a  point,  which,  though 
far,  indeed,  from  exhibiting  the  cle 
light  of  the  sun.  was  sufficiently  di»- 
tingui:4hablc  in  the  powerful  telescope 
of  the  heliometcr.  As  the  cusps  had 
then  approached  very  near,  he  cxpectcd^| 
every  instant  to  see  the  annulus  formed  ;fl 
this,  however,  did  not  take  place*  but  ' 
the  luminous  jMiut  bt-came  more  bright* 
and  other  similar  points  appeared  be- 
sides it,  which  soon  united,  and  in  this 
manner  rendered  \isiblo  the  whole  of 
the  moon's  border,  between  the  extre- 
mities of  the  cusps.  Still  he  looked  for 
lliu  formation  uf  the  annulus  itself;  and 
be  tii-st  remarked  it  would  not  take 
place,  when  the  disappearance  of  some 
points  on  the  moon's  border  showed  that 
the  eclipse  had  begun  to  decrease. 

"  During  Iho  lime  that  the  moon's 
limb  continurcl  visible,  be  could  clearly 
dislinguiiiU  the  hills  and  valleys.  Tlie 
brightness  of  the  moon's  limb  might 
have  about  the  same  proportion  to  llie 
brightness  of  the  sun,  as  the  brightnesses 
iii  tliat  part  of  the  moon's  disc  whicli^| 
is  illuminated  by  the  earth  a  short  tima 
before  or  after  the  change,  hati  to  the 
brightness  of  the  |>orlion  illuminatud-j 
by  the  sua.  According  to  this  cstimsl 
the  iV\u\n\ua\\0Tv  oC  t,he  visible  part 
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vnooVt  iMrder  vas  so  stronfr,  that  it 
might  he  supposed  it  cmild  scarrely 
eacanc  notice;  yet  it  was  not  perceived 
by  three  other  observers,  Mr.  Busch, 
Mr.  Zernow.  and  Williain  Bessel. 
AVhen  the  cusps  approached  nearest 
each  other,  he  estimated  their  distance 
to  be  four  mniutes  at  most.  It  would 
have  been  easy  to  have  measured  it,  hut 
he  was  apprehensive  that,  by  so  doing, 
he  should  hazard  the  observation  of  the 
duration  of  ibo  annulus,  which  bo  ex- 
pected every  inMant  to  appear. 

•'  The  time  durinj;  which  the  whole 
portion  of  the  moon's  limb  between  the 
cuspTi  was  seen,  was  perhaps  fifteen 
seeondK ;  some  points  of  it  were  visible 
longer.  Tlic  dfprcsscd  parts  of  the 
border  appeared  in  a  stronger  light  than 
ihe  protuberant  parts.  This  light  was 
much  feebler  than  that  of  tho  »uti's  riioc, 
but  much  stronger  limn  tlie  Ui^ual  ii^ht 
of  the  moon,  l)cing,  in  faet,  visible 
through  the  coloureil  glasses  of  the 
telescope,  which  (as  he  afterwards  as- 
certained by  direct  experiment)  the 
ordinary  moonlight  couM  not  penetrate, 
eren  when  the  illumination  of  the  at- 
mosphere wat«  much  feebler  than  it  was 
during  the  eclipse. 

"Mr.  Bessel  considers  the  phenomenon 
observed  by  Mr.  Van  Swinden  at  Am- 
sterdam, on  the  occasion  of  tho  solar 
eclipse  of  the  7th  of  September,  1820, 
of  which  a  deacriplion  is  given  in  the 
1st  vol.  of  the  Memoirs  of  the  Astrono- 
mical  Society,  to  have  been  the  same  as 
that  which  he  obser\ed. 

*' This  eclipse  wasannularat  Amster- 
dam ;  but  the  duration  of  the  annulus 
was  only  about  three-quarters  of  a 
miDUtc.  so  lliat  the  approach  of  the 
two  borders  before  the  foruiation  of  the 
annulus,  and  iheir  separation  ufler  it 
was  broken,  look  place  \cry  slowly,  and 
Mr.  S'an  Swinden  was  consequently 
enabled  to  see  what  preceded  and  fol- 
lowed these  instants  (while  the  borders 
were  almost  in  contact),  during  a  much 
longer  lime  tUan  can  usually  be  done  in 
the  case  of  annular  eclipses,  in  which 
the  phenomenon,  on  account  of  ils  al- 
most inslantaneoua  disapi)earance,  can- 
not, perhaps,  bo  observed  with  suHicienl 
certainty.  Mr.  Van  Swinden  also  re- 
marked a  bright  arch  connecling  the 
two  cusps,  but  he  makes  no  mention 
of  the  incquulitics  of  the  moon's  border, 
which  were  seen  on  it  by  Mr.  Bessel. 
As  the  duration  of  the  phenomenon  at 
Amsterdam,    notwithstanding    the    fa- 


vourable circumstances,  was  extremely 
short,  Mr.  Bessel  thinks  it  probable  that 
it  was  on  this  account  that  Mr.  Van 
Swinden  failed  to  notice  all  the  appear- 
ances which  presented  themselves  to 
him  in  Konigsberg,  under  circum- 
stances still  more  favourable,  by  reason 
of  the  greater  length  of  time  the  phe- 
nomenon continued.  He  thinks,  there- 
fore, that  the  circumstance  of  Mr.  Van 
Swinden's  not  mentioning  the  inequa- 
lities of  the  moon's  limb,  affords  no 
ground  for  calling  into  (|uestion  the 
identity  of  the  appearances.  There  is 
also  another  discrepancy  between  the 
two  descriptions.  The  luminous  arch 
connecting  the  cusps  is  described  by 
Mr.  Vail  Swinden  as  having  a  smaller 
radius  of  cunaturc  than  the  moon.  Mr. 
Bessel,  however,  thinks  this  was  only 
a[t  optical  deception,  occasioned  by  ito 
having  a  different  curvature  from  the 
sun. 

"  From  the  estimate  given  above  of  the 
brightness  of  the  line  connecting  tho 
cusps,  it  foUows  that  it  was  much  loo 
bright  to  be  ubcribablc  to  the  usual  re- 
tlcetod  light  of  the  sun,  far  less  to  any 
lunar  Iwili^hti  or  to  any  inllexion  of  the 
solar  rays.  He,  therefore,  thinks  it  a 
probable  hypothesis,  that  the  sun  itself 
is  surrounded  hy  a  corona  of  luminous 
matter,  which  is  not  covered  by  the 
moon's  disc,  while  the  latter  covers  the 
diskof  tho  sun.  Such  a  corona  must 
have  a  very  bmall  extension,  inasmuch 
as  it  only  become*  visible  when  tho 
moon  iitarly  covois  the  sohir  disc. 
That  it  cannot  bo  remarked  about  tho 
border  of  the  stin,  when  uncovered,  may 
be  explained,  partly  by  its  extremely 
small  bre(i<1tb.  and  partly  by  the  feeble- 
ness of  its  liglitf  in  comparison  of  tho 
hgbt  of  the  sun." 

Salutarij  Abhorrence  *}f  the  "  Rule 
fif  Thtmb." 

"  Lbt  the  young  mechanist  allow  an  old 
engineer  to  give  him  a  few  parting 
words  of  advice,  derived  from  long 
observation  and  experience  in  wheel- 
work.  Above  all  things,  let  him  abhor 
the  '  rule  of  thumb ;'  and  let  him 
always  be  able  to  give  a  reason  for  his 
practice.  Let  him  not  imagine  that  a 
thing  is  right,  because  such  and  such 
great  houses  adopt  it,  for  it  often  hap- 
pens, that  the  foreman,  who  has  tho 
direction   in  this  department,    has   no 
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good  and  careful  workm&n,  which  he  [  plienomensi  which  ahall  he  laid  befora 
may  he,  and  yet  be  totatly  unacquainted  |  the  pubUc  when  the  train  of  oxperimeutt 

now   in  hand,  and  which  oiUat   nece*- 


wiib  the  principlfki  upon  which  he  ou^ht 
to  proceed.  He  produnes,  perhaps,  a 
passable  retiuh.  becauito  ii  was  his  good 
luck  to  copy  a  passably-good  practice  in 
hill  youth. 

"Let  Af'm,  however,  who  would  go  to 
work  with  an  underiilanding  of  bu  »ub* 
jec.1.  investigate  fur  himself,  and  take 
nothing  u|>on  tru»t;  but  let  him  ascer- 
tain for  himsell',  ibu  truth  of  every  pro- 
position he  admits,  and  not  blindly 
Ibllaw  the  practice,  or  submit  to  tbo 
judgment  uf  others." — Hawkins's  Ca- 
MUs  o«  the  Teeth  of  H'Ate/s.  Second 
Edition.  ]S3r. 

Variation  </  the  Magnetic  NeedU  at 
London.  Dec.  1836. 

If  inquiry  he  made  for  the  accurate 
amount  uf  the  present  vorintion  of  the 
magnchc  needle  ai  London,  it  is  re- 
markable how  difficult  it  is  to  obtain 
anything  Uke  a  satisfuclory  answer.  A 
valuable  correspondent  has  enabled  uh 
to  make  the  fulbming  commnnioution. 

"On  December  the  14th  hisT,  I 
found,  by  equal  altitudes,  with  a  good 
instrument,  that  Ibc  variation  vas 
23«  ^7'  30"  West. 

"  Fleet  street,  Feb.  25.  1837." 

^I  SHOULD  wish  to  ohser^'e  that,  with^ 
respect  to  tbuso  experiments  of  mine 
in  which  insects  made  their  unexpected 
appearance,  I  huvc  given  nu  opinion 
whaievi'T  us  to  the  cause  of  their  pro- 
ducliun,  havin|r.  au  I  at  Itrst  lilatetl, 
menlioned  'facts,  but  not  opinions.* 
"Without  more  data  than  we  at  present 
possess,  1  do  not  see  tb&t  it  is  possible 
to  form  an  opinion  on  the  matter,  or  to 
Bay  whether  the  electrio  agency  is  ur  is 
not  a  secondary  cause,  or  acceleration 
of  their  birth. 

"  Since  my  two  first  experiments,  I 
have  mot  with  eight  other  results  in 
which  similar  insects  have  appeared  ; 
in  the  whole*  'ten  separate  formations. 
Four  of  these  have  been  in  siliceous  bo- 
lulions.  and  four  in  other  tluids,  one  of 
tlicm  u  concentrated  sulutiun  uf  nitrate 
of  copper.  In  all  of  these  the  electrical 
agency  was  long  continued  before  tlie 
inftecl  made  its  fir^t  appearance,  but 
this  might  have  been  the  case  otherwise. 

"  Jn  the  couriio  of  my  observutiuns 
J  havo  wet  nrith  some  rather  curious 


sarily  occupy  much  lime,  is  completed." 
— Ma.  Andrbw  Crosse,  to  Editor, 
of  Times.  March  16,  1837. 

**Thebc  insects  were  first  supposed 
be  iii/iuoria,  similar  to  those  diacovei 
by    tbd  ^microscopic    observations 
Ehrenberg.  but  they  are  now  considered 
by  naturalists  in  Ijondon  to  b«long  lt>4 
higher   order,  resembling  very  closelj 
the    well-known    Acari^    which    infei^j 
oabinetn." — Prof.    RircKLAND.     Com' 
munication  to  the  Ashmolcan  Socittjfml 
March  a,  i837. 

Faith  injuriotis  to  {mechanical)  Worhi^ 

In  IEi03,  a  republiralioti   of   trotson 
School  of  Arts,  under  the  litleof  Imison'i 
Elements    of  Science    and    Arr,  wo#l 
given  to  the  world  by  Mr.  T.  Gill,     Iitj 
il  he  inserted   some  practical  dircctiot: 
fur  the  formation  of  the  teeth  of  wheetl 
In  tlie  editions  of  Fergusons  Lecture 
on   Select    Subjects,    which    appear 
shortly    afterwards    by   Mr.    (now   .Si 
David)  Brewster,  these  were  condemned' 
fls   being   "so    defective    in    prinoipl 
that     they    cannot    be    truMed.     Th 
author  seems  merely  to  have  beard  th 
the  acting  facts  should  be  epicycloid 
but  to  have  been  totally  ignorant  whetb 
the  epicycloid.'^  shuuld  bo  exterior  or  in 
tcrior,  ond  what  khould  be  their  ha 
and  generating  circles." — "It  is  deraoa 
sirable  and  evident  to  every  person  w 
understands  the  subject,  that  the  gen 
rating  circles  with  which  he  descn 
his  epicycloids,   are  twice  as  lartfe 
they  ought  to  be." 

In  addition  to  this  authority  of  Mr. 
Brewster,    who   had    reconsidered   ih^^ 
subject  in  the  interval  of  the  publica^H 
tion  of  the  two  editions  of  FergusotwH 
and  Kiven   our   last   quotation    in   the 
second,  may  be  added  those  of  Camus, 
Dr.  T.  Young,    Buchanan.   Peter  Nijfl 
cholsun.  Reid,  and  every  other  aui)i<q^| 
who  had  wrillcn  on  the  subject,  exrepi 
Mr.  T.  GilK  the  editor  of^  Imisuns  Ele- 
ments; **  ah  beaidun  him.* having  irrefu- 
tably proved  that  the  cpicycloidal  part  of 
a  tooth,  designed  to  act  on  another  wl 
or  pinion,   against   a   part   of   a   loot 
lying  in  a  plane  cutting  the  two  axi 
must,  to  ensure  smooth   and   dumt 
action,  be  generated  by  a  circle  equal 
ihc  radius  of  the  wheel  or  pinion,  wit 
^  \>U\cVivtifi\iah«  QQI^af^ed ;  and  uot  e^u 
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to  the  diimeter.'as  contended  for  by  the 
editor  of  Iinison's  Blemcnts,  Hnd  unfor- 
tunately acted  on  by  many  of  our  most 
eminent  engine-manufucturen,  come  of 
whom  liave  confessed  that  they  adopted  i 
the  erroneous  practice  without  inves- 
tigation, from  faith  in  the  very  extensive 
mechanical  knuwleii^e  posseaaed  by  the  i 
promuljf  ator  of  the  error.  | 

••The  editor  appreciates  that  knowledRC 
to  hifrlily,  that  he  has  been  in  the  habit, 
for  more  than  thirty  ycarii,  of  desig- 
noting  hi^  friend  a  walking  encyclo- 
pedia; and  bos  referred  to  him  hun- 
dreds of  times  for  inforroatiun,  aa  to 
what  ha&  been  discovered  and  performed 
in  numerous  branches  of  acienco  and 
art.  His  personal  re^arfU  therefore, 
would  have  prompted  him  to  screen  the 
editor  of  Imisoit's  Eltmeitts  from  the 
exposure  of  his  error,  could  ho  have 
forgotten  the  public  duly  which  deTolves 
upon  him  aseditor  of  Camus:  ihut  duty 
imperiously  ciLlUng  on  him  to  display 
the  truth  of  tlie  subject  treutcil  ou,  in 
the  fullest  and  oleurost  manner,  irre- 
fcpactive  of  the  feelings  or  prejudices  of 
adiy  person  whomsoever*." 

Tlio  dilTcrcnce  of  opinion  appears  to 
have  been  perlinaciously  adhered  to  on 
both  sides  formurethanthirty  years:  and 
Mr.  Hawkms,  in  his  new  edition  of  Ca* 
mus,  states  some  curious  facts  relating 
to  the  great  prevalence  of  the  erroneous 
doctrine.  It  is  not  a  little  remarkable  that 
roost  of  our  practical  men.  in  the  fucc  of 
the  greater  and  mare  iiumcroua  authori- 
ties, appear  to  have  adopted  the  "  false 
notions"  of  Mr.  Gill.  "They  have  ob- 
tained," saya  Mr.  Hawkins,  "an  exten- 
aivo  acquiescence  on  tho  part  of  many 
of  our  tirsl-rate  engine  manufaclurcra. 
some  of  whom  are  pouring  into  the 
market  multitudes  of  cast-iron  wheels 
and  pinions  of  various  magnitudes,  fur 
cotton,  and  other  innchinery,  with  teeth 
formed  from  the  epicycloid  of  the  di- 
ameter, instead  of  the  radiuit,  of  the 
opposite  wheel,  or  of  the  opposite 
pinion."  And  **in  the  hupoof  awakening 
those  manufucturerttt  to  a  sense  of  the 
injuries  which  they  are  occabioning  to 
their  custuDicrs,  by  supplying  them  with 

"  Hawkins's  Carous  On  tfu  T§eth  ^f 
WheeU^  Second  Editiuu,  183?. 

-f-  Sorar  uf  these  ^(Mitlemcn  may  be  aeleop 

through  ignorance,  a«  Mr.   H.   charitably 

I,    ^eerrcfi,  hut  it  is  more  than  pmh/ihtfr  that 

KAOBe  of  the  ro|j;uLfi  arc  *'  wide  aw*nke"  to 

B^p  proAtablo  coii«f<|ueuc«-a  of  their  rute  t^f 


wheel-work  that  must  wear  out  in  a  few 
years,  instead  of  lasting  the  greater 
part  of  a  century,  which  many  of  the 
wheels  would  do,  were  the  teeth  formed 
on  tnie  principles."  Mr.  Hawkins  ha 
quoted  some  sensible  remarks,  (taken 
from  Kees  a  Ci/ctopadia,  article  *'Clock 
Movement,")  said  to  have  bt)L>u  made  by 
Mr.  Thomas  Reid,  an  eminent  clock- 
maker  of  Edinburgh. 

Mr.  Hawkins  has  also,  in  the  true 
spirit  of  a  lover  of  excellence,  hunted 
out  these  "  faUo  notions"  in  the  recesaea 
of  the  workshop,  and  gives  tho  results 
of  his  inquiries  in  a  section,  which 
he  entitles  Prksknt  Phacticx,  but 
which  might  also  be  as  justly  headed 
"  Present  Blundering."  We  give  iho 
greater  part  of  it,  in  the  laudable  inten- 
tion of  assisting  in  the  "  awakening ' 
of  alt  partica  concerned;  certain  that  if 
tho  customers  will  bestir  themsuUes, 
the  real  or  affected  aleep  of  llie  muchiue 
makers  would  soon  termiuute. 

"  Present  Practice. 

"Before  stating  tho  present  practice  in 
fariiilog  the  teoLh  of  wheels,  the  editor 
takes  much  pleasure  in  acknowledging 
the  very  polite  atteniiuu  he  has  received 
from  a  considerable  number  of  the  prin- 
cipal manufacturers  of  machinery,  in 
which  toothed  wheels  are  used;  many 
of  whom  have  permitted  hitn  to  ques- 
tion their  foremen,  pattern-makers,  and 
workmen,  and  to  inspect  tho  means,  in- 
struments, and  tools  used  by  tbem 
respectively. 

"Among  the  houses  es|>ecially  en- 
titled to  his  thanks  for  liberally  afford- 
ing him  every  facility  in  his  inquiries, 
are  the  fullowinf;: — Messrs.  Maudslay 
and  Field.  Engineers.  London;  Rcnnio 
and  Co.,  ditto:  Uonkin  and  Co.,  ditto; 
Biamsh  and  Co.,  ditto;  Seawanl  and 
Co..  ditto;  Mr.  Clement,  ditto;  Mr. 
To]>hum,  ditto;  Messrs.  Sharp,  Koherta» 
and  Co.. ditto, Muncltestor ;  Guest.  Lewia, 
and  Co.,  Dowkis  Iron- Works,  Merthyr 
Tydvd;  Troughton  and  Simms,  Mathe- 
macical  Intttriiment  Makers,  Knndun ; 
Arnold  and  Dent,  Chronometer  Makers, 
ditto;  Mr.  VuUinmy.  ditto;  Mr.  8axion, 
Mechanit'ian,  ditto;  Mr.  Fayror.  Philo- 
suphicul  Iiistruinont  Maker,  ditto. 

"A  painful  task  now  presents  itself, 
which  the  editor  would  gladly  avoid,  if 
he  could  i\o  so  without  a  dereliction  of 
duty«  namely,  la  declatu  \V\%.v  vV\«i\«.  'vs. «. 
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of  principles,  and  of  correct  prnctice, 
in  ft  majority  of  those  niosC  respectable 
hout^es  in  forming:  the  teeth  of  their 
wheel-work. 

"Some  of  the  engineers  and  mill- 
wriffhta  snid,  thut  they  followed  Camus, 
and  formed  their  teeth  from  the  epicy- 
floid  derive*!  from  the  diameter  of  the 
opposite  wheel :  and  that  they  were  in- 
duced to  do  BO  by  the  recommendation 
of  the  Editor  of  Imison's  Elemonr!;.  It 
in  clear,  therefore,  that  they  could  not 
have  read  Camus  with  due  attention, 
or  they  could  not  havo  imagined  that 
they  were  working  on  his  prineiples, 
while  they  were  depending  only  on  the 
false  view  given  in  the  pnjwr  prefixed 
to  Camus,  already  so  much  animad- 
verted on. 

"  One  said, '  We  have  no  method  but 
the  rule  of  thumb;'  another,  'We 
thumb  out  the  figure;*  by  both  which 
expressions  may  be  understood,  that 
they  left  their  workmen  to  take  their 
own  course. 

•'  Some  set  one  point  of  a  pair  of  com- 
passes in  the  centre  of  a  tooth,  at  the 
primitive  circle,  and  with  the  other 
point  describe  a  segment  of  a  circle  for 
the  ofF-side  of  the  next  tooth.  Others 
set  the  point  of  the  compasses  at  dif- 
ferent distances  from  the  centre  of  tho 
tooth,  nearer  or  farther  off;  also  within 
or  without  the  line  of  centres,  each 
accordinrr  to  t>omc  inexplicable  notion 
received  from  his  grandfatluT,  or  picked 
up  by  chance.  It  is  said  inexplicable, 
because  no  looth  bounded  at  the  sides 
by  segmcniB  of  rircle?,  can  work  toge- 
ther without  such  friction  as  will  cause 
an  unnccessur)'  wearing  away. 

"It  is  admitted,  that  with  a  certain 
number  of  teeth,  of  a  certain  propor- 
tionate length  as  compared  with  the 
radii,  there  may  be  a  setiment  of  a  cir- 
cle drawn  from  some  centre,  wliich 
wotdd  give  *  very  near'  a  true  figure 
to  tho  tooth ;  but  *  very  near'  ought  to 
be  expunged  from  the  vocabulary  of 
Engineeis  and  Millwrights;  for  thut 
'  very  near"  will  depend  on  the  chance 
of  hitting  tho  right  centre  and  risjht 
radius,  according  to  the  diameter  of  the 
wheel,  and  tho  number  of  teeth;  against 
which  bitting  the  odds  are  very  great 
indeed. 

"  Among  the  Mathematical  Instrument 

Makers,  Chronometer,  Clock  and  Watch 

Makers,  the  answers  to  the  inquiries, 

were,  by  eotne,  *  We  have  no  rule  but 

rbe  eye  in  the  formation  of  the  leet\i  of 


our  wheels ;'  by  othew,  "  We  drew 
tooth  correctly  on  a  large  'scale  to  ass 
the  eye  in  judging  of  the  figure  of  t 
small  teeth :'  by   another,  *  In  jLau 
shiie   they  make  the  teeth  of  watc 
wheels   of  what  is   called  the  bay-1 
pattern ;  they  are  formed  altogether 
the   eye   of  the   workman:    and   th 
would  stare  at  you  for  a  simpleton, 
hear   vou   talk   about  the   epicycloi 
curve.        Again,    '  The    Astronomi 
Instrument  Makers   hold  the  bay-I 
pattern    to   be   too  ]x>inted  a   form  Jt 
smooth  action;  they  make  the  end 
the  tooth  more  rounding  than  the  Bgu 
of  the  hay-leaf." 

**  It  is  curious  to  observe  with  wh 
accuracy  the  practised  eye  will  de 
mine  forms;  it  is  not  generally  know; 
but  it  is  a  fact,  that  the  dots  mark! 
tlie   minutes   on   the    enamelled    di 
plates  of  watches,  are  put  on  by  ha 
with  a  camel's-bair  pcnril  guided  onl; 
by  the  eye ;  Ihey  are  done  with  g\ 
expedition,  and  rarely  can  an  errorj 
their  distances  be  measured. 

**  Such  being  tho  accuracy  of  thee 
how  important  it  is,  that  these  Lan 
shire  bay-leaf  fanciers   should  be  fiir 
nished   with  pattern-teeth  of  large  d" 
mcnsions,  cut  accurately  in  metal,  or 
least    in    cnrd-board ;    and    that    tb 
should  frequently  study  them,  and  co 
pare    their    work   with    the    pattern 
These  Lancabhiro  workmen  are  calli 
bay-leaf  fanciers,  because  they  cann 
be  bay-loaf  copiers,  since  it  is  notorious 
that  there  are  not  two  bay-leaves  of  the 
same  figure. 

**Mr.  Saxton.of  Philadelphia,  now  in 
London,  who  is  justly  celebrated  for  his 
excessively  acute  feeling  of  the  natu 
and  value  of  accuracy  in  mechanis 
and  who  is  reputed  not  to  be  exceU 
by  any  man  in  Europe  or  America  ft 
cxouisile  nicety  of  workmanship,  made 
in  Philadelphia  an  instrument  fur  cut- 
ting the  teelh  of  watch-wheels  truly 
opicycloidalr  or  rather  for  curving  them, 
aher  they  were  cut  down  in  the  ordi- 
nary manner,  with  radial  faces.  The 
following  is  his  verbal  description  of 
this  instrument. 

"The  wheel  to  be  rounded  being  put 
on  a  vertical  arbor,  another  arbor  stood 
parallel  to  the  fifbl,  carrying,  on  a  third 
but  horizontal  arbor,  a  steel  whecl-fl' 
cut  on  the  plane  side,  which  plane  ti 
lies  in  a  vcrticAl  plane,  passing  through 
ibc  axis  of  its  vertical  arbor.     On  the 
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liar  plate,  equal  in  diamolor  to  the 
primitive  circle  of  that  wheel ;  the  edge 
of  the  plate  is  milled  into  teeth  a&  fine 
u  possible:  this  plato  fonus  the  base 
of  the  epicycloid.  On  the  other  ver- 
tical arbor  is  a  similar  plate,  but  equal 
in  diameter  to  the  railius  of  the  prinu- 
tive  circle  of  the  wheel  to  be  engaged 
with  that  about  to  be  rounded  :  this 
plate  is  the  generating  circle. 

"  In  working  this'instrument,  the  flat- 
sided  cutter  is  brou(>:ht  in  contact  with 
the  side  of  the  tooth  lo  be  rounded  ;  the 
axes  of  the  two  vertical  urbors.  the  face 
of  the  cutter,  and  the  line  of  the  tooth, 
all  lying  in  one  vertical  plane ;  the  cut- 
ter being  set  in  rapid  motion  by  a  band. 
the   generntinR  circle  is  rolled  around 
the  base,  and  thus  one  side  of  the  tooth 
is  rounded  in  a  truly  epicycloidal  curve 
of  the  required  dimensions.    Upon  this 
plan,  epicycloidal  teeth  of  any  magni- 
tude might  be  cut  with  great  expedition. 
*•  Such   an   instrument  ought  to  be 
added  to  every  enjjineer's  slock  of  tools. 
•*  The  application  of  an  engine  of  this 
kind  ill  forming  the   teeth  of  chrono- 
meter-wheels  would   be   of  very  great 
importance ;  and  scarce  any  pain&  that 
oould   bo   bestowed    in   perfecting  the 
figure  of  the  teeth  of  wheels  for  mea- 
suring lime  truly  would  go  unrewarded. 
"One  of  our  most  eminent  watch- 
makers, however,  says,  that  the  prices 
at   which   even   flrut-rate   walclies   are 
sold,  will  not  warrant  the  care  that  must 
be  bestowed  on  them,  to  insure  perfect 
accuracy  in  the  figure  of  the  teeth  of  all 
the  wheels  of  a  watch." — Hawkins's 
Cauvs  on  the  Teeth  of  Wheels.     Se- 
cond Edition,  1837. 


Captain  Smyth  elected  a  Member  ^f 
the  Imtilute  of  France. 

On  the  1 3th  of  February  last,  the 
Academic  ttes  Sciences  received  from 
the  Astronomical  Section,  by  the  hands 
of  M.  Mathieu,  the  following  list  of 
pi^rsons  eligible,  in  the  opinion  of  the 
Section,  as  corresponding  members  of 
the  Academy : — 

1.  Smyth     .     .     ,     Bedford, 

2.  Littrow    .     .     .     Vitnna. 

3.  Hansen  .     .    .     Goiha. 

4.  Sanlini    .     .     -     Padua. 

The  election  took  place  on  the  20th 
of  the  same  month.     Thirty-nine  mem- 
bers voted,  in  the  following  manner: — 
Smyth      ...     30 
Littrow     ...       7 
Hansen    ...       2 
Captain  Smyth  was  therefore  elected. 
and  is  the  fourth  Enylishman  who  has 
obtained  this  honour  in  four  months. 

PreieiU  Amount  rf  Sleam-poiver  in 
Birmingham. 

The  number  of  steam-engines  actually 
working  at  the  present  time  in  Birraing- 
hara,  is  one.  hundred  and  sixty-nine^ 
amounting  in  the  aggregate  to  two 
thousand  seven  hundred  horses-power. 
They  are  distributed  as  follows : — 

Huries  power. 
In  grinding  Hour 275 

—  working  metals 1770 

—  pumping  water 279 

—  glass-grinding 87 

—  wurking  wood 97 

—  making  and  glazing  paper  .     .       44 

—  griuilitig  clay 37 

—  grinding  colours  and  chemicals       61 

—  buudries 30 


2  Hope  d^erred.    Second  Series. 

It  would  seem  that  the  simc  disheart- 
ening series  of  "  deferrings"  is  com- 
menced with  regard  lo  the  Patents  for 
Inventions'  Bill  of  this  session,  as  wore 
so  vexatious  and  fatal  in  tlio  last.  The 
bill  was  introduced  in  the  House  on  the 
15lh  ult.,  and  read  a  first  time,  and 
ordered  to  be  read  a  second  lime  on 
Wednesday,  the  1st  of  March. 

The  following  is  a  copy  from  the 
Report  of  the  business  done  in  the 
Hou&c  of  Commons  on  Wednesday,  the 
1st  of  March: — 

'*  Patents  for  Inventions  Bill,  2**  Head- 
ing rf^yVrrffc/ till  Wednesday,  I2th  Aprd." 

One  would  think  that  even  Mr.  Ni- 
cholls  had  ventured  to  be  sarcastic  upon 
his  masters,  in  thus  pri/jtiug  the  word 


2700 

QlRAflNOilAU    PniLOSf'PHICAt.    InsTITI'- 

TiON.    Report  of  Committee^  1036. 

FHbourg  Suspeution-Bridge. 

In  this  Magazine,  vol.  ii.,  p.  332,  somei 
anxiety  was  expressed  fur  the  safely  ol 
the  new  Suspension'Bndge  of  Fribourg, 
in  consei^uenco  pf  the  representations 
Df  an  American  gentleman.  We  are 
happy  to  say  that  we  believe  the  alarm 
was  utterly  groundless.  A  member  of 
the  Civil  Engineers  slated  to  that  Insti- 
tution in  a  recent  meeting,  that  he  had 
visited  the  bridge  in  October  last,  had 
parsed  it  in  a  carriage,  and.  during  his 
e.vaminulionsand  inquiries,  neither  saw 
nor  heard  au^ltv\\\%\V\TiiX\xA»nsA.%.va.v- 
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lUSCELLAXSA. 


Patent-LaiD  Grievance,    No.  XIII. 


Thh  inventor*  of  this  country,  and  the 
introducers  of  inventions  of  other  coun- 
tries into  lhi»,  were  obliged  to  pay  down 
to  ihealtorney-generat  and  other  nKenta. 
&c.,  of  the  Governincnt  during  the  past 
year,  above    JE-12,000.      H'hat   did  the 


attorney -general,  fee.,  in  return  (6 

fur    this  vast    and    oppressive   ertor- 

'tion  f 

If  wc  look  a  little  f\jrther  bacU,  the 
following  exhibition  of  this  legal  wrong 
will  then  present  itself. 


ToT.u.  Sums  paid  by  Inrentops,  in  Ten  Vpjira,  rndiitf*  Deo#mber,  1094,  JUieording  to 
the  RtituniM  iiindc,  and  cAloulAtions  of  cxtrse  and  oceaalonal  ehlT^fi& 


Engllsli  pat«ntdi,  per  report lOC  IJ 

StAinp  duty  on  apccIHcAlion,  avenge.. 8    U 

Oflicixl  charge  of  drawing,  do.  do. fi     6 

Extras;  jnint  unmes,  private  aeala,  jounieya,  cicpRdition,! 
caveats,  nttendance  in  opporitioa,&c.  &c. ;  e^iutive> 
of  Jruwiu^  Olid  extra  cnni^cs  of  the  pateut  solicitor) 


12     3     4 


VA2 
Stamp  Duty  on  Warrantfl,  ColonieK (J 


-     PatenU  £ 

U  X  1,084  =  2ta,8l 
0  X  1,634  =     IP,]| 


Scotch  patents,  {M'r  report  * 7^  10  ^ 

Stamp  duty  oil  speciticatioitS}  average   I!  ft  0 

Charge  nf  drawing,  dn.  do 5  A  0 

Extmo,  joint  uaiue«i,  &c.  ftc      7  4  7 


100     0    0  X      480  =     48. 


Irish  patents,  per  report 128     5  11 

Stamp  duty  on  specification,  average 4     0  0 

Drawing,  do.  do B     6  0 

Kxtras,  joint  names,  &e.  Ac. 7    0  1 

145    0  U  X 

7  10  0  X 


207  =    S0,01 
SOO  =1      S,] 


Colonics,  at  additional  charge  with  extras,  average ... 

Total  amount  paid  by  inventors  in  ten  years,  on  2380  patenta X313, 

MacKinnon.     Speech  in  the  !Iou$t  of  Commoniy  Feb,  14,  in317«  Apptndijr. 


Three  hundred  and  thirteen  thousand, 

\dred  and  fifty-seven  poundii, 
"  paid  by  tnventors  in  ten  years,"  ex- 
clusive, it  will  be  observed,  of  the 
drawings  and  chargus  of  the  paleiit- 
fto!icitor!»  on  '2390  patenltii ! 

Tlie  pcnalticriinllirtednnthe  inventive 
genius  of  Britain  during  the  present 
ycnr,  up  to  the  SOth  ult.,  in  the  shape  uf 
^ovcintnent  stamps  and  fees  on  putentit, 
atuount  to  rnure  than  £11,000  ! 

N.D.  This  sum  has  been  paid  in 
ready  money  on  taking  the  first  steps, 
and  i\9  many  of  (he  inventors  are  poor 
men,  {Operatives,)  and  a  great  many 
others  of  ihem  pcisons  to  whom  it  would 
be  very  inconvenient  to  nay  at  least  Xl  00 
down,  they  have  been  ouliged  to  go  into 
debt,  or  raortgapc  or  dispobe  of  their  Sn- 
veutions,  either  wholly  or  in  part,  &c, 
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Razor-edge  invitihie  in  the  moefpowir-^ 
ftd  Microscope, 

'*  There  is  a  xQvy  ordinary  object,  whiel 
I  can  never  see  with  any  in«truinenl 
which  certainly  we  should  expect  to  bff 
visible  by  mere  raaj^nifying  |wvver,  wilh 
tho   common  microscope; — I  allude  to 
the  cdf:c  of   a  very  sharp  razor,   pre- 
sented \o  the  nxia  in  a  line  biseclinAH 
the  thickness  of  the  back,  so  that  tl^H 
thicknesis  of  the  said  edge,  or  ita  upei^V 
should  be  ti'uly  bhuvvii  and   measured, 
AS  it  mny  be  in  a  duU  case-knife, 
suspect  the  edge  of  a  very  sharp  razor 
the  nearest  approach  to  a  rnatkemati 
line  with  which  we  are  acquainted  : 
seems  to  resist  magnifying  power  al 
gethcr,  or  at  least  such  as  we  can  a 
i  to  it." — GoKiNG.    Micrct/raphia, 
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NEW    PATENTS.    1837- 


N.  B— The  Brat  D«U>  anncx^rl  to  vnch  lNii«nt.  Ii  tlui  on  «bicb  ft  w»l  teal«d  nod  irranUil;  \H»  wc^aA 

UmI  on  Of  iMl'ort'  uliteh  th>*  S  )•(•«(  Bern  Inn  mnit  lir  ilirlivrreil  anil  rDralinl. I'll*  a)ihi<>^iatlo«  Ftir. 

Cumm,,  *lgni0««  thut  tlw  inveulion,  ke.,  is  "  a  commuuicalitiu  ftun  u  fiirfli|{uer  niii(liii{  Hbro»iL*'  ^ 


February  cont, 

4a  .TfPiiN  Robinson,  North  HliicUla,  A^or/A- 
vm&.f  Enj'tiieer;  for  «  nipping  lerer  for 
cauidng  tlic  rotAtioii  of  n-he^ln,  sliofU,  or  cy- 
linders, under  certain  eircunutaDces.  Feb. 
j^— Aug.  2a 

Total,  FBSBVARV...i9, 


March. 

44.  David  Stbat^nson,  Bath-placo,  Npw- 
rond,  Afiddr.j  Oent. ;  for  ft  new  method  of 
preparing  writtug'jMpcr,  from  which  writing- 
inkcauuut  he  expuiiijiMioriihbtnictvd  without 
detection.  M^rch  3.— Sept.  2.    For.  Comm. 

45.  Tii(>UA<4  Bbadshaw  Whiitibld,  New- 
M. •!«).,  Miiitlr.^  Lamp-Mamifncturer ;  for 
improvements  in  pnxtuciu^'  jtarallcl  motion 
to  the  pifeton-rtKlB  uf  punii>s  for  lamps,  :u]d 

[Other  purpoik^B;  v/UlcU  improTcments  arc 
appHcabIc   to   machinery  in    eenerftl, 
rbere  paroUul  motion  in  required.    Mar.  4. 
-S«pt.  4. 

40.  Sami  Er  Stotkeh,  Bristol,  QenL  ;  for 
iprovemenls  in  pumpa.    Mar.  4. — Si'[)t  4. 

47.  ClIAHLES    FRAN^OrS    KpWARD   Al'LAS, 

»clc8pur-at.,  Mifliir.f  Gent.;  for  an  ini- 
>vcmenl,  or  improvements,  in  preparing 
wri ting-pa |M.>r  &o  as  tu  jirovent  the  diechargt.' 
of  the  ink  ttien-from  without  detection,  and 
to  prevent  the  faUificatton  of  writing  there- 
on.   Mar.  G. — Sept.  C. 

48.  llESHvBACKHousBjWoImsley,  Bury, 
Calieo- Printer,  and  Jrhxmiah  Urimk,  of 
tlie  tomr  place, /^jmc,  Engmvor;  for  cer- 
tain impruvenients  bi  ttic  art  of  block- 
printioK.      Map.  7. — Sept.  7- 

49.  John  Suaw,  fiiahworth,  Halifnx, 
York.,  Book-keeper ;  for  improved  ma- 
chinery in  prcpnring  wool,  and  also  in  pre- 
paring the  waute  of  cotton-wool  for  spinning, 
Mar.  7.— Sipt.  7. 

50.  John  Consett,  Manchester,  £onc., 
Mechanist ;  for  iniproverocnta  in  tbe  ma- 
ehiuery  used  for  apinniitg,  ftiiuhUng,  aod 
t n  ititing  cotton,  and  other  fibi>ous  eubstaocei). 
Mar  «.— Si'pL  «. 

51.  CuAHLB-H    William    Cblarier,   St. 
'aul'^-diaiu,  Lomi.^  ^1->  for  improvcnieui« 

Umpa,  particularly  for  causing  the  oil  to 
id,  which  iraprovcnicntg,  or  pnrts  thero- 
r,  tire  applicable  to  the  miBingof  water  and 
ther    Uquida.     Mar.  10. — Sept.  10.     For, 

53.  Kkil  SwoDoaaai,  OUwgOw,  Lattark, 


Engineer;  for  improvenvnts  in  steam-en- 
gines, and  other  mcchaniam  of  stojun-boots. 
Mar.  15.— ^Sept.  16. 

63.  UKNR.V  CuniBTonrER  Windlb,  Wal- 
sall, St^ff'.,  Mercliant;  Joseph  GillotTj 
Birmingliara,  irarrr.,  Metallic  Pen  Manu« 
fActurer;  and  Stki'mbn  Moaaisy  Binning- 
ham  aforesaid.  Artisan ;  for  improved  means 
of  giving  elasticity,  freedom  of  action,  and 
durability,  to  certain  jiartN  of  pen^  or  instru- 
roenta  used  in  writing ;  aa  also  of  ubtain'mg 
a  supply  and  flow  of  ink  to  the  aame.  Mar. 
lifi. — ^May  lu. 

64.  Charles  Fran^oia  Edwaud  Atlas, 
Cockspur-et.,  Midd^.,  Gent.;  for  a  new 
and  improved  method  nf  cuttin!^  and  working 
wooil  by  iiuchiiierA'.     Mar.  15. — Sept.  \6, 

For.  ConillK 

66,  RicHARn  MacNAUARA,  Hnntcr-etf 
Southtck.y  Gent.  ;  for  improvement*  in  liv- 
ing, pitching,  or  covering  strccU,  rood^,  and 
otlier  ways,  which  improvements  ore  appli- 
cable to  other  purpoaca.  Mar.  15. — Sept  16, 

&G,  Hbnuv  DAVtEti,  Stoko  Prior,  Wore,, 
Engineer ;  for  improved  apporatuH  or  ma- 
n'liinery  for  obtaining  raetrhauical  power; 
olsa  certain  iraprovod  apporatuH  or  ma- 
chinery for  impelling  or  raising  Huids.  Mar, 
15.— Sept.  15. 

57.  William  Mai-(;h.\m,  Newport-ati 
Lambeth,  Surrj/j  Chemiflt;  for  improvc- 
mentA  in  the  manufacture  of  white  lead. 
Mar.  16.— Sept  15. 

58.  James  Walton,  of  Sowerby-hrtdge 
MUIb,  Warley,  llaUfan,  York.,  Woollen 
Manufacturer  and  Friror ;  for  improve- 
ment^  in  machlner}'  for  manufacturing  and 
finiiihing  of  wootlen  and  Aonie  other  cloths. 
Mar.2l.-Scpt  21. 

59.  Moses  Pools,  LincoLnVinn,  Gent  1 
for  improvtmienta  in  making  fermentod 
li(|uijir8.     Mar.  21.— Sept.  21.    For.  Comm. 

00.  Robert  Neilrin,  Liverpool,  Canc.^ 
Gent.;  for  a  machine  for  preparing  and 
cleaning  coffee  from  the  pod  or  husk,  and 
separating  the  different  qualities,  so  aa  to 
rmder  it  letter  adapted  for  the  purpoae*  of 
roasting  and  consumption.  Mar.  21. — 
May  2f. 

01.  Miles  BEiiRV,Chancerj-lane,^/MW>., 
Mechanical  Draftaman ;  for  imiirovenienta 

I  in  mochiner}'  for  heckling  or  combing,  and 
I  preparing  and  roving,  hemp,  flax,  tow,  and 
\  other  vegetable  fibrous  materiala.     Mar.  27. 
— Sept,  a7.    For,  Comm, 
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ON  60ME  PilENOMEXA  CONTiECTED  WITH  IMPERFECT 

VISION. 


be] 


PPVe  are  accastomed  from  education  and  habit,  and  from  tlic  manifest 
Blelight  wKicli  we  feel  in  tUo  contemplation  of  the  beautiful  and  the  per- 
fect, to  view  the  creations  of  nature  as  exquisite  adaptations  to  the  wants 
of  liring  l>eings  onlif  wlieu  their  functions  or  properties  are  exerted  in  a 
healthy,  sound,  and  fitting  manner;  and  wo  arc  slow  lo  acknowledge  the 
beauty  of  pliysical  lawa,  the  operation  of  which  uitcrferes  with  our  own 
mforts  and  inclination. 

The  sublime  truths  which  astronomy  unfolds  to  us,  for  instance, 
imperatively  cjill  upon  us  to  acknowledge  the  exquisite  Judgment  and  all- 
pervading  Power  which  could  set  in  motion,  and  preserve  in  systematic 
arrangement,  the  giant  orbs,  whose  number  baBles  our  power  of  concep- 
tion. Yet,  were  any  unforeseen  catastrophe  to  disturb  what  we  may  truly 
term  the  "  harmony  of  the  spheres," — were  one  of  those  ernttic  visitors, 
comets,  for  example,  respecting  whose  origin,  formation,  and  purpose  in 
the  starry  system,  we  know  so  little, — were  one  of  these  lo  come  in 
collision  with  our  own  satellite,  the  moon, — how  fearfully  would  our  view 
of  the  beauty  and  fitness  of  the  physical  laws  of  the  heavens  be  shaken! 
their  auUimiif/j  indeed,  our  shrinking  minds  would  irresistibly  acknow- 
ledge; but  the  mere  circumstance  of  losing  the  vnlue  of  our  moon's  light 
(so  much  do  we  measure  the  value  of  nature's  works  by  their  subserviency 
to  our  interests  and  int-linatious,)  would  make  us  doubt  the  consistency 
of  the  laws  by  which  the  starry  finnaiuent  is  governed.  We  are  too  apt 
to  reason  in  this  way,  and  the  more  ignorance  prevails,  the  more  does  the 
prevalence  of  this  selfish  and  ignoble  line  of  argument  show  itself:  ihe 
zuiud,  incapable  of  grasping  an  ideal  im.ige  of  the  universe  as  a  whole, 

f  narrows  its  graspjto  that  small  portion  of  it  whicli  our  senses  enable  ua 
to  perceive,  and  estimates  the  beauty  of  that  portion  nearly  in  proportion 
laits  uses  to  ourselves.  Yet  calm  reflection  should  teach  us  to  view 
■Ml  such  a  catastrophe  as  that  above  mentioned  as  one  component 
element  in  the  grand  scheme  of  nature,  by  which  the  great  Author  of 
all  conducts,  combines,  and  aminges  the  whole. 
So  it  is  with  the  more  common  events  which  present  themselves  to 
our  every-day  observation;  when  we  see  either  mental  or  bodily  func- 
tions imperfectly  conducted,  the  beauty  of  nature's  laws  is  for  the  time 
forgotten,  and  we  would  fain  {>ersuade  ourselves  that  they  are  suspended 
in  that  instance.  But  it  would  be  both  more  philosophical,  and  more 
expressive  of  our  homage  to  the  Infinite  Wisdom,  if  we  were  to  detach 
ourselves  from  the  mere  selfish  consideration  of  the  event,  and  view  it  in 
connexion  with  the  general  code  of  nature's  laws,  which,  the  more  they 
^^  are  examined,  the  more  will  they  be  found  in  harmony  with  each  other. 
^B  These  remarks  have  been  suggested  by  a  consideration  of  the  phe- 

^^  noraena  connected  with  imperfect  vision; — a  defect  which,  viewed  indi- 
I  riduaily,  we  are  apt  to  consider  as  an  unfortunate  exception  to  the  unity 
\  of  purpose  manifested  in  the  general  kws  relating  to  vision :  yet,  unfor- 
L  Satiate  as  it  certainly  ia  vidividuallif^  we  have  no  iv^t  V*  cw>siv\»i^  ■\^  "^^ 
^^    Vol,  ur,  E 
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Tariatice  with  physical  laws  generally;  and  wc  shall  letter  indicafe  off 
ndmiration  of  those  !nws,  by  endeavouring  to  trace  defects  in  our  orj^s 
of  sense  to  some  udequate  cause,  thaii  hy  lamenting  their  existence  as 
exceptions  to  a  generai  rule. 

The  writer  of  this  paper. — himself  lahonring  under  a  defective  sense 
of  vision, — thinks  it  might  not  be  an  ill-disposed  employment  of  time, 
either  to  himself  or  the  reader,  to  enter  upon  a  description  of  the  pheno- 
mena which  present  themselves  to  him,  and  to  endeavour  to  trace  (hem 
to  known  optical  laws.  Facts  arc  at  all  limes  better  than  theory:  and 
he  thinks  that  a  description  of  these  defects  coming  from  him  who  has 
to  contend  against  (hem,  would  possess,  perhaps,  moie  value  than  would 
attach  to  the  explanation  or  supposition  of  one  who  knew  not  their  force 
nor  their  inconvenience. 

It  may  he  as  well,  perhaps,  to  present  to  our  readers  a  short  viefr  of 
vision  generally,  considered  in  its  healthy  and  proper  state,  as  ft  conve- 
nient introduction  to  the  consideration  of  some  of  the  causes  which  lend 
to  imperfect  vision  ; — we  say  jfome  of  them,  for  it  is  manifestly  a  subjecb 
for  a  large  medical  treatise  to  inquire  into  aii  the  diseases  of  the  eye. 

The  nature  of  light,  its  origin,  composition,  and  laws  of  propagation* 
form  an  immense  subject,  into  which  we  cannot  now  enter:  we  will 
presume  our  renders  to  be  sufficiently  acquainted  with  it  to  follow  the 
brief  details  into  which  we  shall  enter. 

Tlie  eye  consists  mainly  of  one  solid  and  two  fluid  humoum,  and 
four  membranous  coats.  The  schrot'tc  coat  is  the  exterior  covering,  and 
to  it  are  attached  the  muscles  which  regulate  the  motion  of  the  eye,  and 
constitute  that  which  we  are  in  the  habit  of  calling  the  fvhUr  of  the  eye. 
This  coat  docs  not  completely  surround  the  eye-bull,  us  its  ojuirily  would 
prevent  light  from  entering  the  pupil ;  but  in  its  place,  a  circular  portion 
in  front  is  occupied  by  the  cornea,  a  beautifully-transparent  shield, 
through  which  the  rays  pass  uninterruptedly.  The  sclerotic  coat  is  lined 
internally  with  a  more  delicate  membrane,  the  choroid  coat,  which  ia 
covered  with  an  opaque  black  pigment,  for  absorbing  the  rays  when  the 
purpose  of  vision  has  been  served.  Within  this,  again,  is  placed  the 
fourth  coat,  the  rrtinn,  formed  by  minute  ramifications  of  the  optic  nerve,, 
wliich  latter  enters  the  eye  nearly  opposite  to  the  pupil. 

Po  much  for  the  coating  or  *heU  of  the  eve.  The  enclosed  glohulai* 
■pace  is  thus  occupied:  a  flat  membrane,  <*alled  the  fri.r,  is  drawn  ttcros.s 
the  globe  of  the  eye  a  short  distance  bohind  the  cornea,  and  thus  divides  H 
the  gli'bular  space  into  two  unequal  chambers;  the  anterior  of  which  is  H 
filled  with  the  aqueoux  humour^  a  very  limpid  fluid  ;  immediately  behind 
the  iris  is  held,  by  a  beautiful  muscular  apparatus,  the  crystalliue  Uns^^^ 
a  double  convex  structure,  formed  of  laminae,  or  plates,  one  witlkii|^| 
another ;  the  rest  of  the  eye,  comprising  that  part  between  the  lens  and 
the  retina,  is  filled  with  the  vitreous  humour.  The  pupil  is  a  perforation 
.  in  the  centre  of  the  iris,  for  the  sake  of  admitting  the  rays  of  light,  and 
is  reduced  or  enlarged  by  the  contractile  power  of  the  iris,  according  to 
the  intensity  of  the  light  to  which  it  is  subject. 

This,  then,  being  the  position  of  the  apparatus  for  vision,  a  pencil, 

of  light,  emanating  from  any  luminous  object,  and  impinging  on  the 

comedy  is  reacted  by  llie  aqueous  \iumQMt,  iVt  vQ».wnitr\bU  ray*  of 
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Ifflileh  the  pencil  consists  being  thereTiy  brought  nearer  to  paralelHsm : 
Inch  of  them  iis  the  iris  |>erinits  to  pass  through  the  pupil  are  then  further 
refractefl  by  the  crysttillinc  lens,  and  tlic  rays  arc  by  this  time  converted     | 
from  diverging  to  converging, — but  still  not  sufficiently  so,  and  the  task    I 
tiniahed  by  the  ritreous  humour,  which  converges  the  rays  to  a  single    I 
point,  exactly  when  they  reach  the  retina ;  the  same  effect  being  pro- 
iluced  on  every  pencil  of  light  which  emanates  from  the  object,  an  exact 
image  of  the  latter  is  represented  on  the  retina. 

Now  this  is  tlie  principal  element  in  distinct  vision,— the  converg- 
ence of  the  rays  of  any  given  pencil  to  a  point  at  the  retina ;  and  the  non- 
Attainment  of  that  desirable  object  is  an  inevitable  source  of  imperfect 
sion ;  because,  if  the  rays  do  not  meet  in  a  point  exactly  at  the  retina, 
they  must  form  a  small  disc  thereon,  antl  if  every  point  of  the  object  is 
represented  by  a  disc  instead  of  a  point,  on  the  retina,  the  images  which 
ought  to  be  Bcpnrated  are  confused  by  the  overlapping  of  the  different 
discs  on  each  other.  This  is  the  result  cither  of  an  excess  or  a  defi- 
ciency of  refracting  power  in  tlie  humours  of  the  eye.  It  requires  a  most 
exquisite  adjustment  of  parts  to  attain  the  precise  degree  of  convergence 
ecessary;  and  any  deviation  from  that  afijustment  produces  those  im- 
perfect powers  of  vision  termed  off-sight  and  uearHsight.  The  writer  is 
subject  to  the  latter  inconvenience,  and  will  now  proceed  to  detail  a  few 
instances  of  the  manner  in  which  the  proper  images  of  objects  ore  influ- 
enced by  it. 

The  eye,  it  should  here  be  observed,  has  the  power  of  voluntary 
Ijustment  to  a  very  great  range  of  distance.  The  manner  of  doing  this 
a  a  source  of  much  discussion ;  but  the  prevailing  opinion  seems  to  bo, 
that  it  is  mainly  brought  about  by  changing  the  position  of  the  crystal- 
line lens,  drawing  it  forward  when  near  objects  are  to  be  viewed,  and 
thrusting  it  backward  when  the  object  is  more  remote.  A  healthy  eye 
can  he  adjusted  to  all  distances,  from  six  inches  to  many  miles ;  but 
within  five  or  six  inches  clear  vision  is  not  obtained,  except  in  the  case 
of  near-sight.  Now,  it  will  be  convenient  to  term  the  above-named 
range  of  distinct  vision  the  focal  range;  and  it  will  be  found  that 
this  focal  range  is  narrowed  in  proportion  as  the  eye  is  near-sighted :  in 
the  writers  instance  it  is  reduced  to  eight  inches, — two  inches  being  the 
minimum,  nnd  ten  inches  the  maximum,,  distance  at  which  he  can  obtain 
clear  and  distinct  images  of  any  object. 

When  he  views  an  object  at  a  less  distance  than  the  focal  range  of 
his  eye,  the  image  on  the  retina  is  <?onfu8ed,  and  is  bordered  with  a  , 
blueish-green  fringe  on  each  edge.  When,  on  the  other  hand,  he  views  I 
it  from  betfoitd  the  focal  range,  the  image  is  bordered  with  a  red,  of 
rather  an  orange  fringe.  These  colours  are  quite  independent  of  the 
colour  of  the  object  itself,  seeming  to  depend  solely  upon  the  proximity 
of  the  object  to  the  eye.  These  fringes  arc  probably  occasioned  by  the 
difi'erent  rcfrangibility  of  the  different  coloured  rays  of  light;  the  red, 
being  the  least  refrangible,  are  those  which  are  most  likely  to  fall  on  the 
exterior  of  the  luminoiu  circle  which  each  point  of  the  object  forms  on 
the  retina,  and  ns  every  proper  image  is  a  collection  of  such  points,  so  is 
every  near-sighted  image  a  collection  of  such  small  circles,  and  the  object 
appears  bounded  with  on  orange  bolder,  in  l\\e  *a.mfe  'wa.'j  ia.*  ca^  -^vo^. 


244 


ON  SOME  PirayOMENA  CONXBCTED  WTTH  IMrEHPECT  VT5T05. 


I 


would  separately.     This  occurs  whon  the  mjs  are  focalized  hehinrt  the 
retina ;    but,  in  the  otiier  case,  when  viewed   from  beyond  the   focjil 
range,   they  are  focalized  hefore  thi'V  reach  the  retina,  uad   the  blaeish- 
green   rays  become  separated,   and   fonn   the  fringe  by  the  time    ihcy, 
by   diverging   again,   reach   the   retina-      He    has  not  met  -with    any 
description  of  these  fringes  occurring  to  the  near-sighted  eye;  but  he 
conceives  the  dilferent  rcfrangibilitics  of  the  diifercnt  colours  ore  suffi- 
cient to  account  for  their  production- 
Some  remarkable  instances  of  changes  of  colour,  and  changes  front 
obscure  to  clear  vision,  are  presented  to  him  on  viewing  a  striated  surface 
at  different  distiuices.     He  took  a  j)icce  of  paper  about  twelve  inrhes 
square,  and  painted  it  alternately  in  white  and  black  parallel  stripes,  each 
about  three-quarters  of  an  inch  wide.     On  viewing  it  within  his  focal  ^ 
range  (from  two  to  ten  inches),  the  lines  are  eleiu-ly  marked  and  perfectly  ^M 
distinct;    but  as   the  distance  was  gradually   increased,  some  singular 
changes  occurred.     The  outlines  become  gradually  confused,  the  black 
Btripes  go  through  all  the  gradations  of  black,  purple,  dark  blue,  light 
blue,  and  blueish-white ;  and  the  while  through  the  gnidations  of  white, 
yellow,  orange,  dusky  red,  and  brown ;  and  when  the  black  and  white 
have  changed  respectively  to  blueish-white  and  brown,  the  outlines  again  ^^ 
become  clear  and  distinct; — this  is  at  the  distance  of  three  feet  s^xj| 
inches.     Still  receding,  the  outlines  become  again  confused  and  indis- 
tinct: the  bJui'isIi-white  stripes  gradually  return,  in  a  reverse  order,  to  a 
brown  or  dusky  red,  and  the  brown  returns  to  a  blueisU  or  impure  white,  M 
and  a  third  time   the  outlines  become  again  clear  and  distinct,  at  ubout  ^| 
five  feet  six  inches.     Again  increasing  the  distance,  the  6rst  order  of 
changes  is  again  repeated,  and  at  about  seven  feet  the  outlines  ore  again 
clearly  defined ;  and  even  after  this,  nj'ourth  order  of  changes  occur  and 
terminate  at  eight  feet  distance. 

These  remarkable  effects  arc  the  result  of  superposition  of  neigh- 
bouring fringes  on  the  retina.  At  the  focal  range  of  the  observers  eye, 
the  dividing  lines  between  the  black  and  white  are  accurately  depicted 
on  the  retina;  but  beyond  that  distance,  the  black  encroaches  on  the 
white,  tmd  the  white  on  the  black,  and  it  is  at  such  a  time  that  we 
become  cognizant  (Jf  the  compound  nature  of  white  light.  The  red  and 
blue  rays  being  differently  affected  by  refraction,  are  separated  in  sonae 
degree  from  each  other;  and  the  blue  rays  of  the  white  stripes  over- 
lapping the  black,  gradually  ])roduce  the  changes  in  the  hitter  which  have 
been  mentioned,  while  the  less  refmngibic  rays  (the  red,  orange,  &'c.) 
being  thus  in  some  degree  isolated,  present  only  their  own  colour  from 
those  stripes  which  were  originally  white.  Tliis  separation  begins  directly 
the  eye  is  removed  beyond  the  focal  range,  and  goes  on  gradually  until, 
the  fringed  borders  of  each  white  stripe  are  exactly  equal  in  widtli  to  the 
adjoining  black  stripe,  at  which  period  the  adjoining  overlappings  exactly 
coincide,  and  the  outlines  l»ccome  distinctly  marked.  Now,  bearing  in 
mind  that  at  the  end  of  what  we  %vill  term  the  first  cifcle  of  changct^  the 
imtige  of  each  white  stripe  is  three  times  its  proper  width,  we  shall  ojislly 
understand  that  when  it  becomes  five  times  its  proper  width,  (and  the' 
wj'dth  increases  with  the  distance,)  the  overlappingii  will  again  exactly 
coJucide,  and  the  outlines  agaia  become  ^\mcvW\.0;i'&x«%vi^v.\ui^colouci 


I 


ON  SOME  PIICNOJUENA  CONNECTED  Wmi  I>1I*KRFFXT  VISION. 


240 


cannot  be  exactly  the  same  as  at  the  second  cvcle,  because  the  oTer- 
lappingR  extend  to  two  striif  on  each  si<k'  of  each  white  stripe,  instead 
of  one. 

Pursuing  the  same  train  of  reasoning,  we  arrive  at  the  conclusion 
that  when,  hy  increased  distiince,  the  image  of  each  white  stripe  becomes 
seven  times  its  proper  width,  the  outlines  will  again  become  perceptible 
by  the  coincidence  of  adjoining  fringes:  these  periods  occur,  aa  above 
stated^  at  (in  round  nujuhers)  3i»  5j,  7»  nnd  8  feet  distance,  beyond 
which  they  recur  rapidly,  but  with  less  and  less  distinctness. 

But  these  cycles  of  changes  he  has  observed  in  a  beautiful  manner, 
and  at  one  view,  hy  taking  a  circuhir  disc  painted  with  black  and  white 
radii^  as  in  tig.  1.  When  held  near  the  eye,  the  lines  of  division  appear 
correctly  preserved;  but  on  receding  from  it,  the  parts  of  radii  near  the 
nucleus  at  a  begin  to  change  and  oreriap  each  other,  and  at  a  very  fen 
inches  a  cycle  of  changes  takes  place  at  the  point;  at  a  greater  distance 
the  central  portions  of  the  radii  begin  to  overlap  while  the  first  portion 
is  performing  its  second  cycle;  on  gradually  increiiaing  the  distance,  the 
wider  portions  of  the  radii  become,  bit  by  bit,  involved  iu  the  same 
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changes,  and  at  about  three  feet  distance  (supposing  the  greatest  width  of 
the  radii  to  be  about  J  of  an  inch)  the  fan  presents  a  singular  and  beau- 
tiful appearance;  there  are  ut  least  half-a-dozeu  alternations  of  colour  in 
each  stripe,  separated  by  cloudy  and  indistinct  belts.  Fig.  2  will  give 
some  idea  of  this:  the  colours  at  the  distinct  parts  ore,  generally  speaking, 
a  faint  blue  and  a  reddish  brown,  but  less  definite  at  the  uarrow  than  at 
the  wide  parts,  on  account  of  the  greater  number  of  superpositions  which 
constitute  them. 

Thus  this  remarkable  effect  is  produced  by  the  simple  circumstance 
which  militates  against  distinct  vision, — viz.,  the  rays  coming  to  a  fococ 
before  they  reach  the  retina,  and,  after  focalizing,  diverging  again,  and 
forming  on  the  retina  a  circle  or  a  belt  when  there  ought  only  to  be  a 
point  or  a  line:  these  singular  appearances,  as  they  are  the  growth  of 
near-sight,  have  probably  not  been  noticed  by  those  whose  eyes  arc  well 
adapted  for  distinct  vision;  but  it  is  hy  no  means  improbable  that  they 
would  become  evident  to  most  persons  by  using  convex  lenses,  such  as 
the  spectacles  which  are  generally  ret^uired  when  9^^  h^  akeTva^  ^^ufc. 
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refracting  power  of  the  eye,  renders  it  J'ar-tighled:  these  glastos,  used  by 
a  correct  healthy  eye,  produce  a  combination  nearly  p<]uiyalent  Co  tht 
near-sighted  vye  jvilhoul  glasses;  and  it  would  be  interesting  to  txnco 
how  far  the  same  result  would  obtain  under  such  circuinstauces. 

There  is  a  phenomenon  which  the  writer  has  frequently  observed 
with  much  attention,  and  which  he  has  heard  described  by  others,  who, 
like  himiielf,  are  near-sighted,  and  whicli,  from  opinions  which  hare  been 
expressed  upon  it,  deserves  consideration:  it  is  this: — ou  looking  at  a 
luminous  body,  such  as  a  gas  or  candie-fiame,  at  several  yards'  distance, 
the  luminous  image  (circular  at  that  distance)  is  speckled  with  bbick 
spots  continually  floating  about  in  the  disc  of  yellow  light;  these  spots 
Tary  incessantly  in  number,  sixe,  and  position;  are  generally  black,  but 
somelimes  for  an  instant  coloured:  there  ore  likewise  floating  lines  across 
the  common  disc,  generally  black,  but,  like  the  spots,  occasionally 
coloured.  There  is  in  the  pathology  of  the  eye  a  disease  termed 
amaurosis,  one  of  the  symptoms  of  which  is,  black  spots  in  the  field  of 
Tision;  but  in  the  instance  now  before  us,  the  black  spots  are  never  seen 
but  on  viewing  a  flame  or  bright  light,  and  never  on  any  occasion  when 
concave  spectacles  used;  it  is  only  when  the  rays  arc  focalized  anterior 
to  the  retina  that  these  spots  appear.  It  is  not,  however,  the  writer's 
intention  to  discuss  the  origin  or  nature  of  these  spots,  but  to  speak  of 
those  few  occasions  when  they,  or  the  lines,  are  cohured:  whenever  that 
is  the  case,  one  side  or  edge  is  always  red,  and  the  other  blueish  green; 
thus  adding  another  to  the  numbor  of  instances  in  which,  when  colours 
appear  at  all,  they  consist  of  two  ivhich  are  nearly  complementary  to  cacli 
other  (that  is,  two,  the  combination  of  which  would  produce  white 
light):  thus,  as  described  in  the  former  part  of  this  paper,  the  result  of 
viewing  an  object  at  a  less  or  greater  distance  thau  the  focal  range,  was 
the  production  of  two  borders  or  fringes,  which,  though  not  exactly  com- 
plementary, were  nearly  so.  The  striped  impers,  again,  presented  results 
approaching  to>vardfl  the  same  point;  and  here  is  another  similor  effect. 
Ou  looking  at  a  line  of  light  reflected  from  a  double  convex  lens,  we  see 
two  images  of  it,  one  reflected  from  the  upper,  the  other  from  the  under 
surface;  now  the  reflection  from  the  under  suriace  is  the  same  in  cha- 
racter as  from  a  convejr  mirror,  and  therefore  has  a  diflferent  focus  from 
that  of  the  upper  surface,  and  the  eye  consequently  caimot  at  aiiy  dis- 
tance receive  both  reflections  at  once  at  a  proper  focus.  Now,  when  the 
writer  holds  the  lens  at  a  distance  which  is  too  great  for  one  focua  and 
too  small  for  the  other,  lie  ^ees  one  image  hordered  by  a  slight  orange-red 
fringe,  and  the  other  by  a  slight  blueish-green  fringe:  upon  substituting 
a  double  convex  for  a  double  concave  lens,  that  image  which  before  is 
orange  becomes  greeni?'h-ljlue,  and  the  converse. 

The  last  instance  which  he  will  mention,  is  produced  when  he  views 
two  flames  which  are  so  near  each  other  that  their  images  respectively 
overlap  on  the  retina:  the  overlapping  portion  has  invnriaWy  n  red, 
mottled  appearance,  with  a  greenish- blue  border,  which  separates  it  from 
the  other  parts  of  the  luminous  image. 

The  theories  which  account  for  the  appearance  of  complementary 

colours  are  too  extensive  to  be  alluded  to  here,  the  writer's  object  being 

to  deM  facta  oa  they  occur  to  himwtf*,  b\xl  vUwa  i*  much  probability 
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iliat  the  different  rcfrangibility  of  different  ra/a,  acting  upon  a  retinal 
image  which  '}%  not  at  the  same  time  a,/acfl/ image,  is  the  principal  cause 
of  tho  chromatic  changes  which  ihh  paper  is  intended  to  describe. 

In  conclusion,  it  may  be  stated  that  this  paper  is  neither  intended 
treatise  on  Tision,  nor  an  inquiry  into  the  diseases  of  the  eye,  but  as 
ilatement  ot  facts  which  do  not  in  general  come  under  the  notice  of 
those  who,  happily  (or  tliemsolves,  have  perfect  vision,  and  as  an  endea- 
vour (o  show  that  such  facts,  when  properly  understood,  are  not  only 
not  contradictory  to  general  optical  laws,  but  »ire  a  beautiful  rerificiition 
of  them. 

If  those  who  have  to  contend  against  defects  in  tho  organs  of  lenM 
were  to  endeavour  to  analyse  and  dcscrilie  the  causes  of  them,  according 
to  the  evidence  of  their  own  feelings,  science  would  be  a  gainer  by  it; 
with  such  a  hope  has  this  paper  been  written. 
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ON  DIETETIC  CHEMISTRY. 

ur. 

AsTBtNGENT  jIND  AnOMATlC  PniNCIPLES  V<  VeOBTABLES.— 

Tka  amj  Coffee. 

HAriKO,  in  the  two  preceding  papers,  given  some  account  of  the  simple 
substances,  or  ultiuiatc  elements,  of  which  our  Jbod  consists,  and  of  their 
relative  proportions  in  the  immediate  or  proximate  principles  of  vegetai)le 
nutrition,  we  may  now  advert  to  some  other  articles,  of  less  actual 
importance,  but  which,  nevertheless,  constitute  legitimate  objects  of 
inquiry  with  the  dietetic  chemist, — such,  for  instance,  as  astringent  and 
aromatic  substances ;  these  have  reference  to  the  wholesoiueucss  of  our 
diet,  and  stamp  upon  it,  in  many  cases,  very  important  peculiarities. 

The  meaning  of  the  term  astriugcnctf  is  well  understood ;  it  is  a 
quality  more  or  less  agreeable  as  it  is  more  or  less  intense,  or  more  or 
less  tempered  by,  and  associated  with,  sweetness,  with  acidity,  or  nith 
aroma.  There  arc  many  fruits  on  which  a  slight  degree  of  astringency 
confers,  in  conjunction  wilh  sweetness,  a  peculiarly  pleasant  flavour, 
such  as  some  pears  and  apples,  certain  grapes,  strawberries,  and  cherries, 
the  cranberry,  pomegranate,  and  others;  but  with  reference  to  articlei 
in  daily  use,  Tka  es]>ecially  attracts  the  chemist'i  notice,  as  a  powerful, 
pleasant,  and  salutary  astringent. 

Medicinally  ^peiiking,  astringents  rank  among  tonics;  they  in- 
crease the  /onr,  as  it  is  calleil,  of  the  system,  corrugate  the  fibre,  and,  in 
moderation,  help  the  energies  of  a  languid  stomach.  They  are  cAcmica/yy 
distinguished  by  two  very  striking  and  infallible  characters — first,  they 
form  insoluble  combinations  with  animal  jflly  ;  and  consequently,  whoa 
any  liquid  holding  vegetable  astringent  matter  in  solution  is  added  to 
calf's-foot  jelly,  or,  what  amounts  to  the  same  thing,  to  a  solution  of 
isinglass,  the  mixture  l>ecomes  more  or  less  turbid,  according  to  the 
proportion  of  astringent  matter  which  is  present;  and  if  it  be  there  in 
any  quantity,  a  wliite  insoluble  compound  falls,  which  subsides  to  the 
bottom  of  the  vessel,  and  may  be  CQ\lcc\.ed  u^u.  ^  %\.Vk.x^  «Bi^  ^^^smJes^ 
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when  carefully  dried,  is  composed  of  about  forty  parts  of  afltringent 
matter,  and  sixty  of  jelly :  hence  the  tise  of  this  precipitate,  hoth  in  ' 
qualitative,  and  quautitatirc  analysis. 

Now,  the  principle  which  gives  this  astringency  is  the  same  ais 
that  which  confers  upon  oak-bark  its  property  of  converting  skin  into 
leather;  skin  is,  in  fact,  merely  oi^nixed  jelly,  or  gelatin;  and  the 
above-mentioned  precipitate  is  a  form  of  leather  ;  hence  the  terms  tamntHy 
or  lannic  acid^  applied  to  this  astringent  principle. 

We  may,  perhaps,  pause  for  a  moment  here,  to  remark  upon  the 
extraordinary  change  in  the  qualities  and  general  properties  of  substances 
which  is  induced  by  chemical  liction  or  combination ;  in  the  present 
case  a  soluble,  changeable,  and  sapid  substance  (namely,  the  astringent 
principle),  uniting  with  an  animal  matter,  which,  in  its  humid  state,  is 
of  all  others  moat  prone  to  putrefaction  and  decay  (namely,  gelatin), 
forms  that  most  imperishable  of  all  organic  combinations — leather.  An 
Egvptian  mummy  is  irrelevant  from  our  present  purpose,  otherwise  we 
might  adduce  those  relics,  in  addition  to  the  evidence  of  the  grave- 
digger  in  Ilamlet,  as  a  proof  of  the  permaneoce  of  this  curious  com- 
pound ;  for  there  can  be  little  doubt  that  the  ancient  Egyptians  super- 
added tanning  to  their  other  preservative  processes. 

Secondly,  There  is  another  property  of  vegetable  astringents  which 
is  also  a  highly  characteristic  test  of  the  presence  of  tannin,  namely,  its 
blackening  power  over  the  salts  of  iron.  This,  as  well  as  tlic  former, 
is  a  most  important  property  in  reference  to  the  arts ;  for  the  blacks 
of  the  dyer  and  calico-printer  are  cxclusiTcly  derived  from  this  source, 
and  writing-ink  is  merely  this  compound  suspended  in  gum-water.  The 
well-known  blackening  of  certain  fruits  and  vegetableJ^  when  they  are 
cut  with  a  steel  knife,  is  referable  either  to  the  presence  of  tannin,  or  to 
a  mixture  of  tannin  and  gallic  acid  (so  called  from  its  existence  in  the 
gall-nut),  a  substance  into  which  tannin  is  easily  convertible,  and  which, 
therefore,  is  frequently  associated  with  it. 

Connected  with  the  astringent  principle  in  vegetables,  there  is 
often  a  quantity  of  soluble  matter,  to  which  the  term  extract  is 
applied  ;  what  place  should  bo  assigned  to  it  as  a  nutritive  principle^ 
is,  perhaps,  difficult  to  determine,  nor  is  it  easy  to  define  its  che- 
mical characters,  for  it  is  almost  always  associated  with  gum,  sugar. 
Starch,  or  other  matters  soluble  in  water,  so  that  we  are  often  in  the 
habit  of  calling  anything  that  is  obtained  by  iKtiling  a  vegetable  in  water, 
and  then  evaporating  the  decoction,  an  extract ;  it  is  thus  that  we  speak 
of  extract  t}f  ntalt,  extract  qf  liquorice,  &c.  The  bitterness  of  some 
regetables  is  supposed  to  arise  from  a  moditication  of  extractive ;  and 
whon  this  is  very  slight,  and  conjoined  with  mucilnginous  sweetness,  or 
with  aromatic  pungency,  it  is  not  altogether  an  unpalatable  combination : 
the  bitter  flavoxir  of  candied  orange  and  lemon  peel,  and  of  angelica  root, 
arc  instances. 

Extract  is  also  often  the  scat  of  colour  in  vegetables,  and  the 
coloured  juices  of  fmits,  flowers,  and  other  parts  of  plants,  not  un- 
frequently  come  under  this  denomination.  Among  its  chemical 
characters,  that  which  is  most  distinctive  is,  its  property  of  combining 
rritb  aluminous  earth,  so  that  if  a  solution  containing  extract  be  mixed 
mtli  a  solution  of  oJum,  and  precipitated  Vy  ^u  c\ks^\<,^%  \s2ixkniu;^  viul 
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extract  fall  in  such  intimate  and  permonont  combination,  as  to  leave 
the  water  which  held  them  dissolved,  colourless.  Upon  this  simple  fact 
depends  nearly  the  whole  art  of  dyeing  and  calico-printing;  and  it 
ibmishes  a  useful  test  of  the  presence  of  certain  forms  of  extract  in 
ietetic  products. 

The  aromatic  or  odorous  principle  of  vegetables  is  another  of  their 
proximate  component  principles  claiming  the  attention  of  the  dietetic 
chemist,  not,  perhaps,  essentially  nutritive^  hut  contributing  by  its 
stimulating  nature,  or  by  its  pleasant  odour,  to  the  wholcsoraeness  on  the 
one  haiidf  and  to  the  agreeableness  on  the  other,  of  many  articles  of 
food.  How  singularly  the  taste  of  bodies  is  influenced  by  their  odours, 
and  how  closely  those  two  properties  are  mutually  connected,  is  easily 
proved,  by  holding  the  nose  so  as  to  close  the  nostrils,  while  partaking 
of  some  fragrant  delicacy  :  if  we  thus  chew  a  piece  of  cinnamon,  it  haa 
no  more  flavour  than  a  deal  shaving ;  a  glass  of  Burgundy  degenerates 
into  tavem-port ;  and  the  exquisite  flavours  of  green  tea  imd  well-made 
coffee  are  lost  in  vapid  bitterness. 

These  characters  of  odour  and  fragrancy  are,  in  the  greater 
number  of  cases,  dependent  ui>on  a  distinct  volatile  principle,  which  can 
be  separated  by  distillation,  and  which  has,  therefore,  been  termed 
volaiite  or  essential  oil.  These  oils  arc  infinitely  various,  as  is  the 
infinity  of  odours  j  yet  their  analysis  points  them  out  us  hfdrocarbont ; 
that  is,  binary  compounds  of  carbon  and  hydrogen,  or  as  oxides  of  hydro- 
carbons. The  essential  oils  of  orange  and  of  lemon-peel,  and  oil  of 
turpentine,  when  pure,  are  of  the  former  class  ;  and  the  oils  of  cinnamon, 
cloves;,  lavender,  roses,  Ac,  of  the  latter. 

But  the  odorous  parts  of  vegetables  are  not  in  all  cases  thus 
tangible ;  they  sometimes  are  of  so  delicate  and  refined  a  nature  as  to 
elude  our  grasp  altogether ;  and  to  form  a  kind  of  connecting  link 
between  the  ponderable  and  confinable,  and  the  imponderable  and 
unconfinnble  forms  of  matter.  The  odour  of  musk  (which,  however,  is 
an  animal  product,)  furnishes  a  case  in  point :  a  single  grain  will  continue 
to  scent  the  air  of  a  large  room  for  years,  and  yet  not  lose  perceptibly  in 
its  weight.  They  are  also  sometimes  so  easily  decomposed  and  unstably 
constituted,  as  to  be  destroyed  by  the  application  of  heat,  and  modified 
by  the  most  careful  methods  of  separation — hence,  a  number  of 
undefinable  flavours,  which  we  cannot  trace  to  their  source  or  cause, 
but  which  do  not  elude  the  delicacy  of  our  olfactor)'  or  gustatory  organs  : 
such,  for  instance,  are  the  different  flavours  which  characterize  different 
kinds  of  wine ;  often  unheeded  by  the  unobscrving,  but  properly 
appreciated  by  the  connoissour,  under  the  term  aroma y  or  the  more 
appropriate  French  word  bouti»ct.  Analogous,  and  equally  refined,  but 
equally  undefinable  flavours,  belong  to  some  of  our  fruits :  the  varieties 
of  the  strawberry,  of  the  i)ine^  the  melon,  and  of  pears  and  apples, 
suggest  themselves  as  instances.  In  many  coarsar  vegetables,  too,  much 
depends  on  this  quality,  as  in  balm,  parsley,  celery,  &c. 

The  astringent  and  aromatic  principles  which  have  been  alluded  to, 
combined  with  certain  vegetable  acidsj  wth  modifications  of  sugar,  and, 
in  some  cases,  with  peculiar  iicrid  oils  or  principles,  as  in  pepper, 
mustard,  horse-radish,  flcc-,  aud  aided,  tnjcaony  c;^s^^V>-^  «a\.V^  ^N(t\>aK: 
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to  a  series  of  natural  nnd  artificial  combtnntions,  wliicli,  tliough  not, 
strictly  spcakinp,  nutritive,  len^  llieir  ait!,  in  tlic  furtn  of  manors  and 
condiments,  to  the  digpstiv**  powrra. 

Upon  these  curious  sul)j*'clfi»  dctnils  would  occupy  more  space  thnn 
we  can  here  command ;  hut  we  may  illustrate  them  generally,  by  »  few 
words  on  the  chemistry  of  tea  and  coffee, — articles  of  no  mean  import- 
ance, when  we  recollect  that  the  annual  exports  of  the  former  from 
China  amount  to  about  50,0(K>,000  lbs.,  of  which  about  32,000,000  lb«. 
Are  for  homo  consumption. 

Tea  is  well  known  as  the  leaf  of  a  hanly  evergreen  shnibj  from 
three  to  six  feet  high,  a  little  resembling  the  broad-leaved  myrtle :  it  is 
polyandrous,  and  of  the  natural  order  Cohtmtiifera: ;  its  blossoms  white, 
with  yellow  style  and  anthers,  much  like  the  common  dog-rose;  tho 
brunches  arc  numerous  and  full  of  leaves,  and  the  leaves  are  long, 
serrated,  rather  pointed,  fleshy  and  smooth,  like  those  of  some  species  of 
cnincUia*.  It  will  grow  in  our  green-houses  ;  and  in  warmer  and  morft 
steady  climates  Ikw  been  cultivated  in  the  open  air,  especially  in  South 
America  and  in  Australia  ;  but  for  all  purposes  of  commerce,  the  growtli 
of  good  tea  is  confined  to  certain  provinces  of  China,  There  are  several 
denominations  of  tea,  but,  without  entering  minutely  into  these,  we  may 
consider  them  under  the  general  heads  of  black  and  grem.  According 
to  some,  these  are  two  distinct  species  ;  but  to  others,  mere  varieties  of 
one  species,  like  those  of  the  vine,  climate,  soil,  aspect,  time  of  gathering, 
and  method  of  drying  and  managing  the  crop,  being  the  cause  of  the 
difference.  In  fact,  chemically  speaking,  black  and  green  tea  closely 
apjiroximate;  the  black  containing,  perhaps,  more  extractive  and  less 
tan+  than  the  green  ;  fine  green  tea  is  also  distinguished  by  its  refresh- 
ing tmd  agreeable  odour  or  perfume,  evolved  when  acted  on  by  hot 
water. 

The  proximate  principles  which  the  chemist  finds  in  tea  are,  tannin, 
extract,  resin,  essentiul  oil  or  nronia,  and  lignin  or  woody  fibre :  but  the 
extract  includes  a  peculiar  bitter  principle,  probably  belonging  to  thai 
extraordinary  class  of  vegetable  products  ^\hich  have  been  termed 
aikuhidsy  and  of  which  morphia  from  opium,  and  quiriia   from  yellow 


■  The  nrmoxeJ  \b  a  rr presentation  of  a 
k'a-lcaf:  it  is  plac'.-d  hcrr  oa  a  uwtul  rtfcr^ 
rncv,  for  the  purposL^  of  diatinguiahiiig  the 
gHininr  plant  from  Itaves  with  which 
poculonally  mixed  or  nduttomtvO. 
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f  Onen  tea  contains,  on  the  areroee,  n 
lai^r  proportion  of  suluble  matter  tluin  blttrk 
teJi ;  the  Icavea  of  the  foniUT,  whin  driinvL-il 
of  all  eolublo  maltcrB  by  the  continual  action 
of  hoilinf;  water,  and  al'terwArdi  of  boilin;; 
alcohol,  leave  an  (averaj.-c)  insoluhle  wood^- 
miilue  aniountiiig:  tnS?  jtrceni,:  the  rosidui' 
of  t>tack  tea  ninounlii  to  tiH  per  cent.  When 
rU  the  aoluMf  matter  uf  ttither  tea  tuM  bcrn 

i.%hstraet<ti  hy  wratiT.  the  remaining  le«ive«, 
drivd,  and  digratod  in  alcohol,  }icld  from  8  to 
JO/ter  cent,  of  u  fragrant  and  highly-Hovoured 
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roniYian  harV,  furnisli  such  interesting  exomplefi.  Such  a  substance  has 
not,  perhaps,  been  hitherto  satisfactorily  ascertained  to  l)e  the  stiraulnting 
and  exhilarating  principle  of  tea,  though  many  circumstances  tend  to  show 
ItM  presence,  and  amonp;thcm,  the  wliitc  precipitate,  which  a  strong  infu- 
sion of  tea  yieUis,  with  tincture  of  galU,  or  gallic  acid.  The  sul>stance 
described  by  Oudry  under  the  name  of  thein  is  probably  this  principle.^ 
( Brande's  Chemislrtj,  p.  I  (148. ) 

It  is  not  improhahic,  that  much  of  the  difference  between  black  and 
green  tea  may  arise  from  the  greater  or  less  heat  to  which  the  leaves  liave 
been  exposed  daring  the  nmnufaclure  (as  it  is  called)  of  the  tea,  as 
carried  on  by  the  Chinese;  for  the  leaves  are  dried  in  rooms  heated  by 
charcoal  tires;  and  in  the  process  of  wakings  lliat  is,  of  rolling  and 
t%%isting  them  up,  they  are  submitted  to  a  high  temperature  in  shallow 
iron  pans.  Much,  therefore,  of  the  flavour  and  quality,  or,  in  other 
words,  of  the  composition  of  tea,  must  necessarily  depend  upon  the  heat 
applied,  and  upon  the  number  of  dryings;  but  the  real  extent  and  nature 
of  such  changes  can  only  l>e  learned  from  a  careful  analysis  of  the  leaves 
before  and  after  manufacture;  that  is,  in  their  fresh,  and  in  their  prepared 
itate:  for  the  flavour  and  cliaracters  of  the  green  leaf  are  very  distinct 
from  those  of  the  dried  and  prepared  tea. 

It  may  not  be  irrelevant  to  add  here  a  few  romarks  on  the  varieties 
of  tea  with  which  we  arc  most  familiar.  Of  black  teas,  Bohea,  or,  more 
properly,  Vo^ce^  is  the  name  of  a  district;  Congou  means  care  in  making; 
Sou-chofig  is  tittle  and  f^ood;  and  Pcko  signifies  rvhiie  leaf. 

With  UB,  bohea  is  the  name  of  the  commonest  black  tea ;  It  18 
distinguished  in  the  trade  as  Canton  bohea,  or  worst,  and  Fokien  bohen, 
or  be$t.  Congou,  of  which  there  are  several  kinds,  occupies  a  place 
between  bolira  on  the  one  side,  and  souchong  on  the  other;  but  although 
this  latter  term  is  commonly  applied,  real  souchong  is  a  very  scarce 
article,  and  the  tea  usually  sold  under  that  name  is  a  very  fine  kind  of 
congou.  The  kind  of  tea  constituting  the  worst  souchong  and  the  best 
congou,  is  termed  campoi. 

Souchong  has  a  fine  and  delicate  flavour,  and  generally  has  pale  leaves 
mixed  with  it:  when  without  pale  leaves,  and  with  a  certain  mixture  of 
white  shoots,  or  of  flowers  (of  the  oieaj'ragrattx)^  it  forms  Jloweri^  peko. 
Ancoi  (from  the  name  of  a  province),  is  also  a  gnide  of  tliis  tea.  Caper 
18  fine  congou  or  souchong,  rolled  up  into  small  globular  forms;  and  orangi 
peko  is  a  very  choice,  highly-flavoured  tea,  sometimes  perfumed,  and 
distinguished  by  its  small  and  wiry  leaf. 

Mr.  Iteeves  {Evidence  before  a  Comtniltee  of  the  Ilonxe  of  Commons) 
^^  hai  given  a  very  intelligible  statement  of  the  origin  of  these  varieties. 
^H  About  the  month  of  May,  when  the  pickings  begin,  the  tea-tree  is  in  full 
^H  leaf,  and  ready  to  throw  out  young  shoots.  The  first  white  shoot,  on  the^ 
^H  bud  coming  out,  is  covered  with  hairy  filaments,  and  forms  fine  Jtotver^\ 
^^  peko.  j\fler  a  few  days'  further  growth,  the  hair  falls  off,  the  leaf 
I  expands,  and  it  becomes  black-teaf  peko.  The  fleshy  ami  fine  leaves  of 
^^L  the  young  shoots  form  souchong  ;  the  next  best  leaves  make  cnmpoi;  the 
^B  t\ext^  congou ;  and  the  refuse  leaves,  AoA^fl.  These  are  the  distinctive  terms 
f  under  which  the  teas  are  purchased  of  the  farmers  by  the  mauofacttirer, 
^^  by  whom  they  are  afterwords  variously  xnlKed. 
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The  varieties  of  green  tea  are,  twankay^  and  several  kinds  of  hjfMon: 
the  former  is  a  coarse  article.  Hyson  includes  the  finer  kinds  of  green 
tea.  The  term  hyson-skin  is  applied  to  the  least  perfectly  rolled,  and, 
therefore,  lightest  leaves.  The  finest  hyson  hasahrightleaf,  fresh  flavour, 
and  is  well  made  or  twisted.  Imperial  and  gunpowder  are  more  rolled 
and  globular,  the  latter  being  finest  and  smallest.  There  is  also /frflHA-ziv- 
impcriaij  and  twanftaif-gmipowder.  The  sifiingg^  that  is,  the  amailer 
leaves,  are  willed  young  twankay  and  young  hyson. 

There  is  scarcely  any  article  the  delicacy  of  the  flavoxir  of  which  is 
so  easily  impaired  as  tea;  hence  the  necessity  of  great  caution  in  packing 
and  warehousing  it.  Even  the  paper  in  which  it  is  wrapped  must  be 
Bcrupulousiy  looked  to.  The  iniscellaneous  collections  of  articles  in 
grocers*  warehouses  are  often  unfavourable  to  the  delicacy  of  tea;  and 
the  trash  of  chandlers'  shops  is  fatal  to  it. 

In  our  market,  tea  is  judgeil  of,  in  the  first  place,  by  its  general 
appearance  and  character,  and  the  colour  and  state  of  the  leaves,  as  being 
well  or  ill  mado;  and,  secondly,  by  its  touch  and  weight.  All  the  best 
teas  are  heavy,  and  therefore  the  least  bulky  for  equal  weights.  The 
smell  of  tea  is  also  an  important  guide,  and  infusions  are  made  of  each 
sample,  by  the  flavour,  colour,  and  characters  of  which,  the  broker  com- 
pletes his  judgment  of  this  important  article. 

The  adulteralion  o/' tea  haw  sometimes  been  carried  cm  to  an  enor- 
mous extent,  and  the  details  of  the  excise  prosecutions,  in  reference  to 
this  nefarious  trafliic,  have  disclosed  some  curious  information.     Slov,  ash, 
and  elder  leaves,  are  the  usual  sources  resorted  to ;  and  to  a  common  and 
careless,  or  hasty  observer,  the  imitations  are  not  bad,  especially  when 
the  leaves  have  bocn  diligently  rolled  and  twisted,  and  skilfully  dyed  by 
logwood,  or  a  saU  of  iron.     In  regard  to  green  tea^  however,  the  matter 
in  more  serious,  the  colour  being  given  by  a  mixture  of  Dutch  pink  and 
verdigris,  or  carbonate  of  copper.     These  frauds  are  detected  by  infusing 
-the  leaves  in  warm  water,  so  as  to  unroll  them,  when  their  forms  may  be 
lexamined,  and  compared  with  those  of  genuine  tea;  by  the  colour,  taste, 
'^and  other  qualities  of  the  infusion;  and  by  the  blue  colour  which  they 
communicate  to  liquid  ammonia,  in  those  cases  where  the  bloom  is  given 
by  copper. 

Coffee  is  another  luxury,  in  which  tan,  extract,  aroma,  and  a  pccu 
liar  bitter  principle  (caftein)  are  originally  existent;  but  these  substuncea 
are  materially  modified  by  roasting.    It  is  the  berry  of  the  Coff'ea  Arabica^ 
a  native  of  Arabia,  but  largely  cultivated  in  India,  Java,  the  West  Indies^ 
Brazil,  he.     "When  coffee  is  roasted,  it  loses  considerably  in  weight;  to 
the  amount,  namely,  of  12  per  cent,  when  pale  brown,  and  25  per  cent 
when  nearly  black:  the  avenige  loss  is  about  15  per  vent.;  of  this  loe 
a  largo  proportion  consists  of  caffcin,  a  peculiar  volatile  crystallisabl 
and  bitter  principle,  and  which  is  by  some  regarded  as  the  stimulating 
or  exciting  principle  of  coffee;  but  of  this  we  have  no  direct  evidence. 
According  to  CTienevix,  tannin  is  produced  during  the  slight  roasting  of 
coffee,    and   it   is    probably  converted    into   gidlio   acid  an  the  process 
proceeds;  for  coffee  which  has  been  slowly  but  perfectly  roasted,  oft 
acquires  a  decided  acidity.     The  aroma,  or  flavouring  extractive  of  coffee, 
also  produced  by  the  action  of  heat  upon  the  principles  of  the  raw  grai 


I 


I 


ON   DIBTKTIC   CriBUISTRT.  ^^^  253 

The  following  is  the  average  composition  of  well-roasted  mocha  coffee, 
hut  the  relative  proportions  of  its  proximate  principles  will,  of  course,  be 
liable  to  much  variation,  according  to  the  manner  and  extent  of  its  torre- 
faction,  and  to  the  original  quality  of  the  raw  coffee: — 

Extractive  matter,  soluble  both  in  water  and  in  alcohol, 
and  resembling  that  obtained  from  the  unroosted  berries, 

hut  bromier,  and  more  deliquescent 125 

Brown  gum        104 

Brown  extractive  matter,  soluble  in  water,   but  insoluble 

in  pure  alcohol 57 

Oil  and  resin 20 

Insoluble  and  charred  woody  fibre 694 

1000 

The  ground  coffee  sold  at  chandlers'  shops  is  generally  adulterated 
■with  parched  peas  and  beans,  or  with  roasted  corn;  and  such  adultera- 
tions are  not  easily  detected,  except  by  the  inferior  flavour,  and  entire 
want  of  aroma  in  the  infusion  or  decoction:  it  is  well,  both  in  regard  to 
coffee,  and  to  pepper,  and  other  articles,  to  avoid  their  transit  through 
the  grocer's  mill.  The  existence  of  a  mischievous  and  short-sighted  pro- 
pensity in  the  public  for  everything  that  iscAea/j,  is  a  great  and  permanent 
incentive  to  adulteration^  a  branch  of  art  in  which  uncommon  skill  and 
ingenuity  are  often  displayed;  but,  from  legislation  downwards,  nothing 
that  is  cheap  cau  be  good*. 

[To  be  continued.] 


ON  EVAPORATION,  VAPORIZATION,  AND  CONDENSATION. 

n. 

Hayino,  on  a  former  occasion  (Vol.  II.  p.  12o),  announced  some  general 
principles  relating  to  evaporation,  vaporization,  and  condensation,  we 
now  propose  to  lay  before  the  reader  a  more  particular  account  of  these 
interesting  phenomena. 

Heat  is  the  cause  of  evaporation. 

The  qtiantittf  of  vapour  existing  in  any  given  space  depends  entirely 
upon  temperature,  and  is  in  no  respect  influenced  by  the  presence  or 
absence  of  air  or  any  other  ehistic  fluid. 

If  we  take  a  glass  flask,  perffctly  dry,  and  so  fitted  up,  tliat  its 
interior  may  be  made  freely  to  communicate  with  a  small  vessel  of  water, 
the  weight  of  which,  as  well  ati  that  of  the  flask,  must  be  separately 


•  A  curious  illustrativo  cose  came  before 
the  writrr  of  this  iirticlv.  He  waiivi»itinf( 
a  factory  of  carbonatt*  uf  80<la,  and  ob- 
■vrveU,  ill  a  yonl  attachdl  to  lh«  pKiuiaeit, 
several  lar|;(}  fttarkn  of  calcined  sawdust  (in 
other  worda,  of  coansely -powdered  char- 
coal),  in  a  damp  state;  it  was  a  waste 


product  of  the  process.  On  inquiring  whe- 
ther it  was  applicable  to  any  purpose,  he 
was  Infonnvd  that  a  lucrative  market  had 
lalelv  presented  itself,  and  that  it  waa 
ea^Tly  purcbaaed  by  on  eminent  chimDcy* 
Bwoeper  in  the  uej^ilibourhood,  /or  th4 
purpQte  of  oduUrraUng  vmA* 
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ascertained,  wc  shall  he  Me  to  prove,  that  the  quantity  of  mpotir  in 
the  flask  will  always  he  proportionate  to  the  tempemture.  For  example: 
when  a  thermometer  placed  "within  the  flask  indieates  a  temperature 
=  ^^2'^,  if  we  detach  the  vessel  of  water  and  iveigh  it,  we  shall  find  that 
only  a  very  small  quantity  of  the  water  haa  disappeared ;  which  having 
entered  the  flask  in  the  form  of  vapour,  mW^  of  course,  increase  its  weight 
precisely  in  the  same  proportion  as  that  of  the  water  has  been  diminished. 
The  flask  and  vess<;l  heing  again  connected,  and  the  temperature  of  the 
fonner  raised  to  40%  an  additional  quantity  of  vapour  will  he  found  to 
have  passed  into  it.  At  50*^  it  will  contain  more,  and  at  every  successive 
increase  of  temperature  the  quantity  of  vapour  will  he  still  further  in- 
creased. If  the  temperature  of  the  Hask  be  reduced,  &ay  from  70^  to  4(>% 
part  of  the  contained  vapour  Mill  he  converted  into  water ;  the  portion 
that  remains  being  exactly  equal  to  that  which  entered  tlie  flask  when 
its  temperature  was  originally  40°. 

Tlic  foregoing  experiments  we  have  supposed  to  have  been  con- 
ducted with  a  Hask  filled  with  air  at  the  ordinary  pressure  of  the  atmo- 
sphere, that  air  being  perfectly  dry,  and  no  part  of  it  permitted  to  escape. 
Tlic  conditions  may  be  varied  by  withdrawing  the  greater  portion  of  the 
air  from  the  flask,  which  must  again  be  dried,  and  its  weight  carefully 
noted.  Proceeding  in  the  way  already  mentioned,  it  will  be  found  that 
the  quantity  of  vapour  in  the  flask  will  be  the  same  at  every  correspond- 
ing degree  of  temperature  when  emptied  of  air,  as  when  it  was  full.  A 
remarkable  difference  will,  however,  be  perceptible  in  the  rate  of  evapo- 
ration under  the  circumstimces  just  described.  When  the  flask  is  empty, 
it  receives  its  proper  complement  of  vapour  in  an  instant;  but  in  the 
former  series  of  experiments,  the  flask  being  previously  full  of  air,  it  waa 
necessary  that  considerable  time  should  be  permitted  to  elapse  between 
each  observation.  This  was  to  enable  the  vapour  to  find  its  way  among 
the  particles  of  air  into  every  part  of  the  lla&k,  so  as  fully  to  saturate  ita 
contents. 

From  these  and  a  variety  of  other  equally  satisftictory  illustrations, 
we  infer  that  evaporation  is  not,  as  was  formerly  imagined,  dependent  on 
any  chemical  affinity  subsisting  between  air  and  water.  The  amount  of 
evaporation  is  determined  solely  by  temperature  (all  other  conditions 
being  equal)  ;  but  the  rate  of  evaporation  is  impeded  or  accelerated  jnst 
in  proportion  as  llie  dt'nHJty  of  the  air  in  contact  with  the  evaporating 
liquid  is  increased  ur  diminishfd.  So  far,  therefore,  from  air  exhibiting 
anytliing  like  an  attraction  for  water,  and  thereb}'  promoting  its  evapora- 
tion, if  offers  an  impediment  to  the  process  as  respects  the  time  that 
would  be  otherwise  required  to  fill  a  given  space  up  to  the  point  of 
saturation. 

That  vapour  unites  mcohanirally,  and  that  it  does  not  combine  che- 
mically, with  air,  may  be  further  illustrated  by  a  reference  to  some  of  the 
early  labours  of  Dallon  in  this  department  of  physical  science, — a  philo- 
sopher to  whom  wp  arc  chiefly  indebted  for  having  established  what  ia 
now  admitted  to  be  the  only  true  theory  of  spontaneous  evaporation. 
The  cxjieriments  to  which  we  particularly  allude  may  be  thus  briefly 
described.  Dalton  took  a  tube,  graduated  into  inches  and  tenths,  sealed 
at  one  end,  and  similar  in  itg  dimcns\ona  lo  vVow  us^i^  %\  ViMometcn. 
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Tlie  tube  was  made  perfectly  dry,  then  filled  witli  recently-boiled  mer- 
cury, and  its  open  end  immersed  into  a  cistern  containing  the  same  metal. 
A  portion  of  dry  atmospheric  air  was  tlicn  introduced  into  the  tube,  and 
its  bulk  Dnd  temperature  carefully  ascei'tained.  This  air  of  course  occu- 
pied the  upper  part  of  the  tube,  that  is,  the  space  above  the  mercury, 
■which  in  barometers  is  termed  the  Torricellian  vacuum.  The  air  being 
gradually  heated,  ita  rate  of  expansion  wai  observed  for  each  degree  of 
temperature  between  32^  and  212*^.  Dolton  next  proceeded  to  determine 
the  tension,  that  is,  the  elastic  force,  of  pure  aqueous  vapour  at  every 
degree  througbuut  the  same  range  of  temperature.  This  he  accomplished, 
by  putting  a  smidl  quantity  of  water  into  the  tube,  instead  of  air,  and 
heating  it  as  already  mentioned.  Lastly,  by  introducing  dry  air  again 
into  the  tube,  and  some  water  with  it,  the  rate  at  which  air  in  contact, 
or  rather  saturated,  with  aqueous  vapour  dilated,  was  ascertained  for  the 
Tarious  degrees  of  temperature  before  indicated. 

The  results  of  these  researches  of  our  justly  distinguished  country- 
man were  liigldy  instructive.  It  was  found  that  the  expansive  force  of 
dry  air  at  any  particular  temperature,  as  exhibited  in  the  fir^Jt  series  of 
experiments,  being  added  to  that  of  aqueous  vapour  at  the  same  tempe- 
rature, a»  determined  by  the  second,  was  exactly  equal  to  their  joint 
expansive  force  (temperature  being  still  the  same),  as  denoted  by  the 
third.  It  is  obvious,  therefore,  cither  that  no  chemical  combination  t^ikes 
place  between  air  and  vajjour,  or,  if  any  such  combination  exist,  it  is  of 
so  feeble  a  character  as  to  be  wholly  inappreciable,  and,  consequently, 
that  it  cannot  in  any  way  affect  our  estimate  of  the  mechanical  properties 
and  general  habits  of  the  bodies  under  consideratiou. 

Tliis  is  u  subject  which  at  different  periods  has  been  very  ably  inves- 
tigated by  men*,  foreigners  as  well  as  natives,  who  arc  as  eminent  for 
the  originality  of  their  views,  as  they  are  for  the  accuracy  of  their  obser- 
vations. By  methods  differing  essentially  in  their  details  from  those 
pursued  by  Dalton,  now  almost  forty  years  since,  the  same  results  have 
been  obtained.  Perfect  uniformity,  in  every  instance,  was  not  to  be 
expected.  Considering,  however,  the  simplicity  of  tlie  apparatus 
fimploycd  by  Dalton,  it  is  greater  matter  of  surprise  that  the  errors  in 
his  original  experiments  were  not  more  numerous  than  that  they  were 
so  few. 

Dalton  and  others  who  have  been  engaged  in  these  investigations, 
have  nnt  confined  them  to  air  and  aqueous  vapour ;  nor  have  they  been 
limited  to  the  range  of  temperature  above  mentioned.  Giises  in  general, 
us  well  as  vapours,  have  been  scrupulously  examined,  at  almost  every 
degree  of  temperature  (h:it  is  practicable,  and  the  results  having  been 
reduced  to  a  tabular  form,  has  imparted  to  them  a  greater  value  than 
they  would  have  otherwise  possessed. 

Other  circumstances  being  the  same,  it  is  found  that  all  gaseous 
bodies  expand  equally  by  equal  increments  of  heat.  The  rate  of  expan- 
sion nnd  contraction,  as  exhibited  by  any  particular  gas  through  a  certain 
range  of  temperature,  being  therefore  accurat«ly  determined,  the  know- 
ledge HQ  obtained  is  applicable  to  all  other  gases.     Vapours,  also,  so  far 


•  Doluc,  Deflormes,  Gnj-Lussac,  Dii3pKii,\}TC,l3«itfB\\,HR.  H.^* 
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as  they  have  been  hitherto  cxarained,  are  obedient  to  the  same  law  vP 
gases  with  respect  to  heat;  provided,  however, that  in  every  instance  the 
vapour  is  kept  ai)iirt  from  nny  sonsiblj-evaporating  fluid,  and  it«  tcmpe- 
laHire  not  reduced  below  the  limits  of  saturation.  Whenever  this  hap- 
pens, a  portion  of  (he  vapour  will  be  condensed,  and  the  operation  of  aa 
otherwise  simple  and  unifonn  law  is  interfered  with.  It  is  proper,  also, 
to  notice,  that  some  anomalous  results  have  beeu  observed,  with  respect 
to  the  relation  which  was  supposed  in  every  case  to  exist,  between  the 
tension  of  a  vapour  and  the  boiling>point  of  the  liquid  from  which  it  is 
genemted.  In  a  great  number  of  instances  this  law  holds  good;  but  it 
is  not  of  universal  application. 

Another  fact  connected  with  evaporation  we  must  not  omit  to  men- 
tion, namely,  that  the  tension  or  elasticity  of  ^'apour  wilt  continue  the 
same  so  long  as  the  temperature  remains  constant,  whatever  variations 
of  pressure  may  occur  in  the  air  or  gas  witli  which  it  is  united,  provided 
there  be  always  present  sufficient  liquid  to  keep  up  a  supply  of  rapour 
proper  for  the  temperature  to  which  the  mixture  may  be  exposed.  Let 
a  b  represent  a  vessel  open  at  the  top,  whose  capacity  is 
equal  to  a  hundred  cubic  inches,  and  which  has  a  plug, 
or  piston,  c,  moving  air-tight  within  it.  The  piston  being 
in  the  situation  as  denoted  at  c,  there  will  be  fifty  cubic 
inches,  say,  of  air,  in  the  space  between  c  and  6.  A 
stop-cock  at  d  being  open,  the  air  below  the  piston  com- 
municates with  the  atmosphere,  and,  consequently,  is  not 
subject  to  any  pressure.  There  is,  however,  some  water  In 
the  vessel,  and  hence  the  air  will  be  saturated  with  vapour. 
Its  temperature  we  \vill  suppose  to  be  60°.  If  the  stop- 
cock d  be  now  closed,  and  the  piston  moved  from  c  to  a, 
the  air  below  it  will  be  made  to  occupy  the  whole  of  the 
vessel,  in  other  words,  fifty  inches  of  air  will  suddenly 
become  a  hundred  inches.  At  the  moment  when  this 
enlargement  of  the  volume  of  air  takes  place,  the  vapour 
mixed  with  it  will  expand,  and  its  tension  be  diminished 
in  the  same  proportion  ;  the  change  being  also  accompa- 
nied by  a  slight  reduction  of  temperature.  Tlus  state  of 
things  will  not  long  continue.  The  temperature  (00')  being  restored, 
the  vapour  will  soon  recover  its  former  elasticity,  a  supply  proportioned 
to  the  additional  space  occupied  by  the  air  being  furnished  by  the  water 
in  the  vessel.  Had  there  been  no  water  present,  the  vapour,  obedient  to 
the  same  law  as  air^  would  hare  had  its  elasticity  diminished  in  the  same 
ratio  that  its  volume  was  increased. 

Again,  we  may  suppose  the  piston  c  to  be  moved  from  a  to  a'  (the 
stop-cock  being  shut),  when  the  air  which  before  occupied  the  whole  of 
the  vessel  will  be  driven  into  one-fourth  of  that  space.  In  this  instance 
the  air  will  have  its  elasticity  increased  in  the  same  proportion  that  its 
volume  is  diminished ;  its  sudden  compression  being  also  accompanied 
by  a  slight  increase  of  temperature.  In  a  few  minutes  the  original  tem- 
perature (00°)  will  be  regained,  and  then  the  vapour  will  liave  accom- 
jnodated  itself  to  its  altered  circumstances,  a  part  of  it  having  resumed 
tbe  liquid  state,  that  yyhkh.  remuxus  uu:&&dvrilK  tke  aic  will  manifest 
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tension  that  it  did  when  occupying  a  space  equal  to  fifty  and  a 
hundred  inches,  respectively. 

When  J  00  parts  (say  cubic  inches,  for  instance)  of  dry  air,  whose 
temperature  is  32^,  are  heated  to  212^,  they  expand  to  187*5  parts,  iho 
increase  for  180  degrees  (212''  -  32="  =  IBO')  being  0375  of  the  whole 
bulk.  If  we  divide  this  total  increase  of  bulk  by  the  total  difference  of 
temperature  (  yj^  =  "002083,  or  -'^~  ),  we  find  the  rate  of  expansion  for 
every  degree  from  32^  to  212"  is  j~;  th  part  of  the  volume  at  32^  Wo 
thus  obtain  the  data  necessary  for  calculating  the  changes  which  occur  in 
aeriform  bodies  by  variations  of  temperature ;  and  let  it  be  remembered, 
that  they  arc  equally  applicable  to  vapours  as  to  the  permanent  gases*, 
still  bearing  in  mind  (lie  special  conditions  already  referred  to,  namely, 
that  the  vapour  must  be  kept  separate  from  any  evaporating  fluid,  and 
its  temperature  maintained  sufficiently  high  to  prevent  any  part  of  it 
from  reverting  to  the  litjuid  state. 

With  equal  precision  the  law  just  announced  applies  to  mixtures  of 
gases  and  vapours,  the  latter  of  course  being  subject  to  the  above  excep- 
tions; but  neither  the  gases  nor  the  vapours  must  have  any  chemical 
affinity  for  each  other. 

In  making  observations  on  aeriform  bodies,  the  pressure  to  which 
they  may  be  exposed  must  always  be  regarded.  When  the  pressure  is 
not  the  same  throughout  a  series  of  experiments,  an  allowance  must  be 
made,  as  we  shall  notice  more  fully  by  and  b}',  for  the  variations.  Pres- 
sure is  so  important  a  condition  in  estimating  the  properties  of  gases  and 
vapours,  that  when  it  is  said  they  all  expand  equally  by  equal  additions 
of  heat,  it  is  presumed  that  they  are  all  subject  to  equal  pressure.  When 
confined  in  close  vessels,  so  that  they  cannot  enlarge  their  volumes,  equal 
quantities  of  heat  produce  c(]ual  increments  of  tension  or  elasticity. 

As  it  is  desirable  to  know  hon-  to  estimate  the  effects  of  variations 
of  temperature  and  pressure  in  gaseous  bodies,  we  here  introduce  a  few 
exampttfs  illustrative  of  such  cases  as  we  think  are  most  likely  to  occur 
in  practice.  First  of  all,  however,  we  must  explain  what  is  meant  by 
mean  temperature  and  mean  presxnre. 

To  impart  a  determinate  and  uniform  character  to  researches  con- 
nected with  aeriform  bodies  which  may  be  conducted  at  different  times 
and  places,  and  by  different  individuals,  it  has  been  found  convenient  to 
fix  on  a  certain  temperature^  to  which  results  obtained  at  all  others  must 
be  reduced.  Tfie  standard  so  adopted  is  termed  tnean  temperature^  which 
in  this  country  is  60°  F.  The  process  of  reducing  the  results  obtained 
at  any  other  temperature  to  that  of  60^,  is  denominated  correction  for 
iemperature. 

Variations  in  pressure  are  likely  to  occur  as  often  ns  those  of  tem- 
perature.    They  may  sometimes  be  the  natural  result  of  atmospherical 


In  the  habita  and  general  properties 
of  gaaes  and  vapours,  the  analogy  ia  eo 
conaptcuouis  that  there  seems  every  reason 
to  conclude,  aa  we  mtiinaU-d  in  a  former 
papvr,  that  they  cotuittt  of  the  same  forms 
of  matter.  The  u-sual  method  ol'  clasbify- 
In)^  them  is  to  be  viewed,  tlierefore,  aa 
^bitrary,    or    a   matter   of   coavciucnee, 
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rather  than  aa  warranted  by  any  real  dif- 
ference in  tiieir  constitution.  See  an 
account  of  Faraday's  method  of  condcna- 
ing  iuto  liquids  uiue  of  the  gaaes  usually 
termed  pfrmanrnt  elastic  nuida. —  f*hi3. 
Trans.  Uii'A.  p.  lUO.  Thom$on's  Iftai 
and  Eleclrictiy,  p.  236. 
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changefl,  at  others  they  may  be  inBcpamhle  from  the  method*  employed 
in  Becking  the  irirormation  required.  In  either  case,  a  cerhiin  a]lo\vai>ce^| 
must  be  made  for  every  dcviotion  from  the  common  «(anHard  of  compu-^^ 
rison,  called  mean  pressure^  and  which  in  always,  understood  to  refer  to  a 
oolumu  of  mercury  thirty  inches  in  heijjbt,  us  indicated  by  a  good  baro- 
meter,  corrected  to  the  mean  level  of  the  ica.  Tlie  proreM  by  nhicii 
TWiations  of  pressure  are  computed  is  termed  correction  fur  pressure. 

We  now  give  a  few  examples  of  the  methods  by  which  correutionij 
both  for  temperature  and  pressure  are  effected. 

Ex.  1. — iLM)  cubic  inches  of  gas  in  a  vessel  standing  over  wat< 
PT  mercury,  its  temperature  being  40^,  what  will  be  its  bulk  at  50°? 

At  page  257  it  has  been  shown,  that  the  mte  of  expansion  of  gaseouf 
bodies  is  -^ih.  of  their  volume  at  32*^,     Let  us  suppose  480  inchf'S  of  air 
or  gas  at  S^**  to  be  gradually  heated  to  a  temperature  of  &f*.     At  33^^  thefl 
480  inches  will  become  4«1,  at  34'  482,  at  :^5°  A^\  and  so  on,  for  everyW 
degree  of  temperature,  until  at  60^  they  become  508  inches.     Applying 
this  priuciple  to  the  case  before  us,  if  we  add  1  to   4K0  for  erety  dcgrc*, 
above  32  ^  vre  have  the  rate  of  expansion  at  any  requin^d  temperattii 
greater  than  that  we  started  from,  and  by  deducting  1  from  480  for  evei 
degree  below  32°,  we  obtain  the  rate  of  contraction  at  any  temperatut 
less  than  our  starting  point.     AVhatevor,  therefore,  mny  be  the  nature 
the  required  corrections,  ike  rate  of  expansion  at  32^  must  be  a  com 
element  in  the  process  as  respects  tempeniture. 

The  correction  demanded  in  Ex.  1.  may  be  thus  obtained,  namely,- 

Multiply  the  given  volume  (100  cubic  inches)  by  the  rate  of  expan- 
non  at  (50^)  the  required  tempeniture  (50=  -  32'  =  18  +  480  =  498)  ; 
divide  the  product  by  the  rate  of  expiinsion  at  (40°)  the  observed  tempe- 
rature (40" -32°  z^'S  +  480  —488),  and  the  quotient  ^vill  be  the  volume, 
ccn«cted  as  required,  =  102*05  cubic  inches. 

(100  X  4M  ^  ^  =  ,0205).  ^ 

Ex.  2. — Correct  100  cubic  inches  of  gas  at  45®  to  mean  temperature. 
Proceed  as  already  directed.     The  volume  in  this  case  is  =  103'042 
cubic  inches. 

(100  X  (60.  -  32-  =.  28  +  480)  m  =  (,,.  _  3,.  '"T-f  480)  4.3  =  'O'^)- 
Ex,  3. — 100  inches  at  70^,  to  be  corrected  to  mean  temperature. 


Here  the  corrected  volume  will  be  found  ^  9807  inches 
(100  X  (60»  -  32-  =  28  +480)  008  =  ^®**" 


=  98  07). 


(70*  -  3«'  =  SB  +  480)  618 
Ex  4.- — 100  cubic  inches,  temperature  =  34°,  barnmetrical  pressure 

£s  39'5  inches,  to  be  corrected  to  mean  temperature  and  pressure. 

Here,  it  must  be  observed,  ifvo  corrections  are  required.     It  matten 

not  which  is  first  performed.     We   begin,   therefore,  with  temperature, 

th«  result  of  which  is  =  105'4  inches. 

(100  K  608  =  ,;^^ _.^'!!^.    =105  4).  I 


I 


(W*  -  32'  =  2  +  480)  483 
Correction  for  pressure  is  a  very  simple  operation.     It  is  effected  h 
a  rule    of  proportion,   thus: — as  the  menu  pressure  is  to  the  obserYi 
pressure,  no  ia  the  given  volume  to  the  volume  required 
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It  has  just  been  shown,  that  100  cuhJc  inches  at  34°,  corrected  to 
mean  temperature  (t)0  ),  are  equni  to  106'4  inches,  which  being  sub- 
mitted to  a  second  correction,  namely,  for  pressure,  the  result  is  =  103*643 
inches. 


(29-5  X  1064=  '^„??  =  103643). 

JO 


^^P  To  insure  atill  greater  accuracy  in  weighing,  measuTing,  and  other- 
^VfTBie  in^'estigating  the  prnportioa  and  habits  of  gaseous  bodies,  and  in 
r  comparing  them  with  each  other,  it  is  sometimes  necessary,  not  only  to 
I  account  for  apparently  trifiing  variations  of  temperature  and  pressure,  but 
I  to  ascertain  the  proportion  of  vnpour  present  in  the  gns  under  eiaminar- 
I  tion,  and  to  assign  to  it  its  proper  share  of  the  results  exhibited  by  the 
^^  mixture  of  which  it  forms  a  part. 

^^V  From  what  has  been  already  stated  it  is  manifest,  that  a  gas  standing 
^"©ver,  or  in  contact  with,  water,  will  be  saturated  \nth  vapour,  the  quantity 
being  always  exactly  proportional  to  the  temperature.  Under  soch 
circumstances,  it  may  be  very  important  to  know  what  would  be  the 
^olume  and  weight  of  the  gas  if  it  was  perfectly  dry.  Calculations  of 
this  kind  are  greatly  facilitated  by  the  tables  alluded  to  at  page  255.  Ai 
these  tables  are  published  in  most  of  the  popular  treatises  on  chemistry, 
we  deem  it  unnecessary  to  insert  them  here.  We  intind,  however,  to 
make  such  references  to  them  as  we  think  will  ennblc  the  young  student 
to  comprehend  their  principles,  and  we  are  also  anxious  to  point  out  the 
method  of  applying  those  principles  in  estimating  the  varied  effects  of 
eTaporation.  both  in  natural  and  artitirial  processes. 

The  density  and  elasticity  of  vapours  vary  with  the  temperature, 
and  are  proportional  to  each  other.  The  temperature  of  a  gas  standing 
over  water  being  known,  it  is  easy  to  caleulate  the  density  and  elasticity 
of  the  vapour  mixed  with  it;  and  if  the  density  or  elasticity  of  the  vapour 
is  known,  we  can  thence  determine  its  temperature.  The  same  remark 
is  equally  applicable  to  vapour  when  sepamted  from  a  gaseous  body,  and 
to  the  vapour  of  other  liquids  as  well  as  that  of  wafer. 

We  have  just  intimated,  that  inquiries  of  this  kind  are  assisted  by 

hies;  the  most  useful  of  which  is  that  founded  on  the  experiments  of 

Dalton  and  Ure,  exhibiting  the  elastic  force  of  aqueous  vapour,  expressed 

in  inches  of  mercury,  at  every  degree  of  temperature,  from  0**  to  325*  F, 

To  illustrate  its  use  we  subjoin  n  few  extracts. 


Teroperatupe. 

60* 

l&O"     . 
212" 
252*     . 


Elastic  forc«,  in  inches 
of  mercupj'. 
t)"iOO 
0-524 
.    15  15 
30-00 
,    0003 


Here  it  will  be  observed,  that  the  elastic  force  of  the  vapour  of 
vater  at  the  boiling  point  (212^)  is  sufiicient  to  support  a  column  of  mer- 
curj- 30  inches  in  height;  or  in  other  words,  it  is  exactly  equal  to  the 
prepsiire  of  the  atmosphere  when  the  barometer  stands  at  30  inches.  A 
vessel  containing  boiling  wnter  at  212%  say  a  steam-boiler  for  instance, 
■which  has  aa  opening  at  the  top,  through  V{hiub.\.\xfe\i\«ixsi  ^i-Mi.  Vl^^^-^ 
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escape,  ii  exposed  to  the  same  degree  of  pressure  on  the  inside  hj  the  ^M 
expaaaire  force  of  steam,  as  it  is  on  the  outside  by  the  weight  of  the  ^M 
atmosphere,  so  that  these  two  forces  balance  each  other.  As  it  is  well 
known  that  the  mean  pressure  of  the  atmosphere  is  very  nearly  161bs,  on 
every  square  inch,  it  follows,  that  the  force  of  steam  at  212°  is  also  ISlba. 
on  the  inch.  The  top  and  sides  of  the  boiler,  under  the  cLrcumstanoet 
just  described,  being  pressed  outwards  by  the  steam  and  inwards  by  the 
air,  with  equal  and  opposite  forces,  will,  therefore,  be  precisely  in  the 
lame  state  as  if  the  boiler  was  cold,  and  the  space  above  the  surface  of 
the  water  was  occupied  only  by  air.  ^m 

Let  us  now  imagine  the  aperture  at  the  top  of  the  boiler  to  be^| 
closed,  and  the  temperature  of  the  water  within  it  raised  from  212'^  to 
252^     The  elastic  force  of  vapour  at  that  temperature,  it  will  be  seen  by 
the  table,  is  equal  to  GO'05  inches  of  mercury;  that  is,  its  pressure  agaijist 
the  top  and  sides  of  the  boiler  will  be  equal  to  SOIbs.  on  every  square 
inch.     The  tendency  of  the  steam  to  burst  the  boiler  will  not,  however, 
be  in  the  rate  here  mentioned,  because  the  pressure  of  the  atmosphere  h 
on  its  outside  being  equal  to  half  the  force  of  steam  within,   the  efiective^H 
force  of  the  latter  will  be  h'llhs.  instead  of  301b3.  on  the  inch. 

The  boiler  being  kept  closed,  and  iis  temperature  reduced  to  180^, 
the  force  of  vapour  will  be  equal  to  Ij-15  inches  of  mercury,  rather  more 
than  half  what  it  is  at  212^  In  this  case,  the  resistance  oftered  by  the 
vapour  to  the  external  air  is  as  74'^^  ^^  lolbs,  and  the  tcndeucy  of  the 
latter  to  cruiA  the  boiler  is  equal  to7ilbs.  on  every  square  inch  of  its  surface, 
that  being  the  difference  between  its  own  weight  (151bs.)  and  the  force 
of  vapour  at  180^  (Toll's.).  ^ 

A  further  reduction  of  the  temperature  of  the  boiler  being  effected,  ( 
first  to  60'  and  then  to  32^  we  perceive  that  the  force  of  vapour  at  these 
temperatures   is   respectively  0'524  and  0-200  of  an  inch  of  mercury^ 
which  is  equal  in  one  case  to  uttout  4ozs.,  and  in  the  other  to  l|oz.,  oo-fl 
the  inch.    At  60  ,  therefore,  the  boiler  will  have  to  sustain  a  pressure" 
from  tlie  atmosphere  equal  to  I41bs.  12ozs.,  and  at  32°,  14lbs.  J4^oz3.,  on 
every  square  inch  of  its  external  surface. 

I-«t  us  now  suppose  the  boiler  to  be  open  at  the  top,  air  having 
access  to  its  interior,  and  mixing  with  the  vapour  at  the  respective  tem- 
peratures of  180^  60^  and  '.V2''.  By  a  reference  to  the  experiments  of 
Dalton,  page  255,  we  learn  that,  under  these  circumstances,  the  quantity 
as  well  as  the  clastic  force  of  the  vapour,  at  every  corresponding  degree  of 
temperature,  will  be  precisely  the  same  as  it  was  when  the  boiler  was 
closed;  the  density  of  the  air  diminishing  in  the  same  proportion  as  that 
of  the  vapour  increases,  and  viceverxa^  and  their  joint  elastic  force  being 
equal  to  that  of  the  external  atmosphere. 

We  now  advance  a  step  further,  our  knowledge  of  the  elastic  force 
of  vapour  enabling  us  to  detcmiint-  its  density^  a  term  often  used  synoni- 
mously  with  specific  gravity,  nnd  both  signifying  the  quantity  of  matter 
of  which  bodies  consist,  compared  with  i\\Q  space  it  occupies;  a  reference 
to  some  other  body,  which  has  beon  selected  as  a  standard  of  comparison, 
being  always  understood.  Gases  and  vapours  are  compared  with 
atmospheric  air,  which,  for  convenience,  is  assumed  as  equal  to  unity. 
(lor  J  000). 
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By  very  careful  experiment  it  haa  been  aseerlaJned,  ty  Gay-Lussac 
and  Despretz*,  that  if  a  certain  volume  of  dry  air  at  212°  temperature,  and 
a  barometrical  pressure  of  30  inches^  weighs  J  000  grains,  an  equal  Tolume 
of  pure  aqueous  vapour  at  the  same  temperature  and  pressure  will  weigh 
625  grains.  Under  these  particular  circumstances,  therefore,  the  density 
of  steam  is  expressed  by  its  weight  as  compared  with  that  of  an  equal 
hulk  of  air, — that  is,  as  625  grains  to  1000  grains,  or  as  0'625  to  I. 

But  the  relation  thus  subsisting  between  air  and  aqueous  raponr, 
holds  true  only  so  long  as  certain  specific  conditions  are  observed.  If  the 
pressure  be  increased  whilst  the  temperature  remains  constant,  or,  what- 
ever change  of  pressure  may  occur,  if  Che  temperature  be  diminished,  then 
will  part  of  the  vapour  be  condensed;  the  density  of  that  which  remains 
being  proportional  to  its  elasticity,  and  it^  elasticity  dependent  on  its 
temperature. 

These  several  points  can  be  best  illustrated  by  examplest. 

Ex.  5. — 100  cubic  inches  of  gas  (in  contact  with  water),  whose  weight 
34  grains,  temperature  t)0\  pressure  30;  required,  the  volume  and 
hi  of  the  gas,  if  perfectly  dry. 

By  the  tabic  at  page  259,  we  find  the  force  of  aqueous  vapour  at 
60°  is  equal  to  0-524  of  an  inch  of  mercury,  which,  deducted  from  30, 
leaves  2.^)'476  inches  for  the  elastic  force  of  the  gas.  As  the  elastic  force 
of  the  saturated  gas  (30)  is  to  that  of  the  dry  (29*476),  so  are  their  respec- 
tive volumes  to  each  other,  "" ^^  *^  =  98*253  inches;  or,  as  the  elastic 
force  of  the  moist  gas  is  to  that  of  the  vapour,  so  is  the  volume  of  the 
former  to  that  of  the  latter,  "^"^"^^  =  1*7466  inches,  which,  being 
deducted  from  the  whole  volume,  gives  abto  PA'253  inches  as  the  voiume 
of  dry  gas. 

The  rveight  of  the  gas  next  claims  our  notice ;  and  to  ascertain  that, 
we  must  first  find  the  weight  of  the  vapour  present  in  it. 

In  computing  the  density  of  gases  and  vapour,  the  weight  of  a 
similar  bulk  of  air  is  employed,  iOO  cubic  inches  of  which,  at  60'F.,30B^ 
according  to  the  experiments  of  Prout,  weigh  31 '01 17  grains.  'JThii 
result  is,  however,  less  than  that  obtained  by  Biot  and  Arago,  who 
make  it  31*1440  grains^.  For  all  practical  observations  we  may  assume 
31*1  grains  as  sufficiently  accurate.  Until  very  lately,  30*5  grains  was 
considered  the  weight  of  100  cubic  inches  of  air. 

Tlie  relative  densities  of  air  and  aqueous  vapour  at  212°  temperature 
and  30  pressure,  it  has  just  been  shown,  are  as  I  to  0*625.  Now  the 
weight  of  100  cubic  inches  of  air,  at  the  same  temperature  and  pressiue, 
is  23*94  grains,  and  if  we  multiply  that  by  0*625,  we  have  14*96  grainj 
as  the  weight  of  100  cubic  inches  of  steam.  It  is  not,  however,  the 
weight  of  a  given  volume  of  vapour  at  212^,  but  at  60°,  that  we  have  now 
to  determine. 

Bearing  in  mind  that  the  density  and  elasticity  of  a&'riform  sub- 
stances vary  inversely  aa  their  volume,  and  that  their  density  and  elasticity 
arc  proportional   to  each  other,  if  we  know  the  specific  gravity  of  any 


•  Ony-Lunac,  0*6235  sp.gr. — Desprotz, 
0'&IbO  ip.  rr.  The  UBt-nieotioned  result 
is  usually  ftaoptcd  na  most  correct. 

■f  One  example  U  all  we  cah  introduco 


At    precent  t   othen  will  noon  properiy 
occupy  h  pUcc  in  a  future  paper. 

X  Johiutoti'i  Chemicai  Tabitt^   pug*  7* 
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particular  gas  or  rapour,  at  any  one  degree  of  temperature,  we  can  thence 
ascertain  it  for  every  other;  for  it  is  obvious  that,  as  the  respective  elastic 
forces  at  different  temperatures  arc  to  each  other,  so  are  the  densities  at 
the  8ame  temperatures;  subject,  however,  to  correction  for  expansion 
and  contraction,  already  explained  as  applicable  both  to  gases  and 
vapours. 

To  render  this  a  little  more  intelligible,  let  ua  suppose  a  certain 
quantity  of  aqueous  vapour,  temperature  212%  pressure  .'JO,   to  undergo 
such  an  enlargement  of  volumCj — its  temperature  remaining  constant,^ 
that  its  elasticity  sliall  be  reduced  from  30  to  0J24.     If  we  look  to  Ual 
ton's  table,  we  shall  perceive  that  the  tension  of  vapour  at  0'524  corre 
sponds  with  (y(f  temperature;  we  must  not,  however,  conclude  that  the     ^ 
density  of  the  rapour,  of  which  we  have  been  speaking,  is  equal  to  that   fl 
at  60°.     Its  elastic  force  may  be  the  same,  but  that  is  the  result  of  rare-   ^^ 
faction,  not   of  cooling;  for  we  made  it  a  special  condition,  that  the 
temperature  (212^)  should  remain  constant.     The  density  of  the  rapour, 
under  the  circumstances  just  described,  bears  the  same  relation  to  its 
former  density  that  its  elastic  force  at  0*524  does  to  its  elastic  force  at  30. 
Hence  C'^l"^'^*  ~  -010917)  its  density  is  as  'OlOOl?  to  0-025. 

Let  it  now  he  imagined  that  the  temperature  is  reduced  from  212® 
to  60**.  In  this  case,  the  elastic  force  of  the  vapour  will  remain  as  it  was 
hefore  (0*524) ;  for  although  there  must  of  necessity  be  loss  of  tension  by 
loss  of  heat,  that  will  be  compensated  by  diminution  of  volume,  and  in 
the  same  ratio  that  the  volume  has  diminished,  the  density  wiU  have 
increased.  Hence  the  formula  already  referred  to,  for  finding  the  amount 
of  expansion  in  aeriform  bodies,  is  equally  applicable  in  the  present 
instance  to  determine  their  density,  as  consequent  upon  shrinkage;  but 
it  must  be  employed  in  an  inverted  form. 

For  instance, — Supposing  that  in  a  giren  volume  of  gas  we  wish  to 
make  the  required  correction  for  shrinkage  in  passing  from  temperature 
2 12*^  to  60°,  we  must  multiply  by  508,  the  rate  of  expansion  at  60° 
(480  +  28),  and  divide  by  660,  the  rate  of  expansion  at  212°  (4R<)  + 180). 
Exactly  in  the  same  ratio  that  the  volume  diminishes,  the  density  increases, 
and  by  inverting  tho  process  just  duscribed,  that  is,  by  multiplying  the 
density  at  212^  temperature,  and  0'524  pressure,  by  660,  and  dividing 
the  product  so  obtained  by  508,  we  arrive  at  the  true  density  of  aqueous 

vapour  at  60  ,  which  is ^ =r  — — ^ =  •iU4ili.3Ub. 

AVe  may  now  determine  the  weight  of  the  dry  gas,  tis  demanded  in 
Et.  6;  for  if  we  multiply  23*94  grains,  the  weight  of   100  cubic  inches 
of  air  at  212"^,  by  0*01418300,  the  specific  gravity  of  aqueous  vapour  at 
60°,    we    find    the    weight    of  100  cubic   inches    of  the    latter   to    be 
L  (1  :  001410306  :  :  23*94  :  0"3395)  equal  to  0*3305  of  a  grain;  and 

W  that  is,  in  fact,  the  weight  of  the  vapour  present  in  100  cubic  inches  o£^ 

I  Batnrated  gas  at  60°. 

I  In  estimating  the  volume  of  dry  gas,  we  stated  the  volume  of  vapour 

I  to  he  equal  to  1*7466  inches,  which  is  equiralent  to  100  inches  at  0*524 

t  of  an  inch  pressure  corrected  to  30  inches.     Tlic  volume  being  thus 

I  corrected,  it  ia  necessary  to  make  a  similar  correction  for    tveigkf^  by 

I  which  wc  Jenm  that  a  cubic  inch  of  aqueous  vapour,  at  00°  teinperah6re 

^  aad  30  pressure,  weighs  0*1944  oE  a  grAin,  and  0'1944  mxiltip^*  ^  by. 
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J -7460  gives  0-3395  of  a  grain.  The  last  result,  namely,  03395,  must 
now  be  deducted  from  34  grains,  the  weight  of  100  cubic  inches  of 
satumted  gas,  and  we  have  33'66  grains  as  the  weight  of  98*253  cubio 
inches  of  dry  ^ns. 

We  hare  now  occupied  the  space  allotted  us.  The  principles  which, 
at  the  hazard  of  being  considered  tedious,  we  have  endeavoured  familiarly 
to  explain,  will,  in  our  neit  paper,  be  illustrated  by  showing  their 
influence  on  the  phenomena  around  us.  and  their  application,  in  one  way 
or  another,  to  almost  every  process  with  which  we  are  acquainted,  whether 
natural  or  artiHcial. 


SINGULAR  PHENOMENA  OF  THE  SENSE  OF  TOUCH*. 


"Weber's  experiments  on  the  Sense  of  Touch  are  extremely  interesting 
and  original.  IF,  lie  observes,  we  touch  the  skin  of  a  person,  whosd 
eyes  are  shut,  with  the  points  of  a  pair  of  compasses  an  inch  apart,  he 
becomes  instantly  conscious  that  his  skia  is  touched  in  two  places.  If 
we  gradually  diminish  the  distance  between  the  points,  we  sSmll  at 
length  arrive  at  a  degree  of  approximation,  with  which  the  touch  appears 
to  be  made  by  a?ie  body  only,  but  which  body  the  party  touched  describes 
as  being  a  little  longer  in  one  direction  than  another;  and  it  appears 
that  the  longer  diameter  corresponds  with  the  iinc  which  joins  the  two 
points  of  the  compasses.  If  the  points  be  brought  still  nearer,  this 
inequality  in  the  diameters  ceases  to  be  perceptible,  and  the  party  cannot 
distinguish  the  sensation  from  one  that  is  produced  by  a  single  point. 

Now  Weber  has  determined,  by  experiment,  that  diiferent 
portion3  of  the  surface  of  the  body  vary  considerably  in  accuracy  of 
touch,  as  measured  6y  f/fe  distance  at  which  the  points  of  the  covipassea 
can  be  still  dislingrnshed  Jrovi  each  other ;  for  it  is  found  that  parts 
endowed  with  gi-eat  power  of  touch,  will  give  notice  of  two  points 
at  a  distance  iirom  each  other  so  eniuU,  that  when  examined  at  the  same 
distance  by  less  sensible  portions  of  the  skin,  these  two  points  excite 
but  a  single  sensation,  and  are  by  the  touch  erroneously  judged  to 
bo  but  one.  Thus  the  tips  of  the  fingers,  and  the  point  of  the  tongue, 
were  found  to  possess  the  most  accurate  sense  of  touch,  for  when  the 
points  were  distant  but  half  a  Parisian  linet  from  each  other  (counting 
from  the  inner  surface  of  each  point,)  the  feeling  of  two  distinct 
points  existed,  and  when  they  were  within  two-fifths  of  a  line,  although 
the  person  seemed  to  feel  but  one  body,  he  nevertheless  felt  it  to  be 
longer  in  one  direction  than  in  another.     The  dorsum  of  the  tongue  was 


*  De  Fulsoj  JRespirulhne,  &v.  Weber.^ 
Anatomical  and  Phys'xol&gical  Uluatrations 
qf  the  Puise,  Respiration^  Hearing,  and 
Touch.     Leipzig^  Ui54. 

Gkavks — Observations  on  the  Sense  of 
Touchy  and  A  /tali/sis  of  the  H'nrktf  a/  Weber 
ot  thai  Subject, — Dvtftin  Medical  Journa/* 
1636. 


-|-  As  is  too  often  the  case,  the  lovera  of 
accuracy  will  hvre  find  a  doubt  aa  to  the 
exact  value  of  the  lin£  need.  If  it  be 
the  old  Paris  line,  as  is  most  probable,  it 
will  be  iifar  enough,  for  tho  puqjose  of 
these  expt-riiiK-nts,  to  consider  it  to  bo 
nt^url)'  etj^uul  tu  ouo-bievt/uth  of  au  EugUah 
iuch.  If  it  be  the  new  nr  metrical  liac,  it 
may  bo  cooaidered  as  e&ftctl^  oac-vlevoauu 
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remarkably  less  sensible,  for  if  the  points  were  placed  in  a  line  parallel  to 
the  median,  anfl  were  \r&%  distant  than  three  lines  from  each  other,  they 
yvcTc  not  felt  to  be  distinct.  Few  persons^  rrho  hnvc  not  tried  simiiar 
eJrperirneitts,  trill  be  prepared  to  credit  Ike  announcement  of  the  vert/  great 
difference  which  exists  hettvecn  the  tactile  accuracy  of  different  portions 
of  the  skin.  On  this  subject  the  observations  of  Weber  are  quite  novel, 
and  open  a  new  field  for  inquiry,  not  only  to  the  physiologist,  hut  to  the 
practical  physician  and  surgeon  ;  for  it  is  obvious  that  injurifs  or  remedies 
applied  to  the  skin  must  act  with  very  different  degrees  of  energy  on 
parts  so  widely  different  in  tactile  sensibility  from  each  other.  Dr. 
Graves  states  that  he  has  repeated  many  of  the  experiments  of  Weber, 
and  can  confirm  bis  results.  A  little  practice  is  necessary  to  Iw  able  to 
judge  correctly  concerning  the  variation  of  the  sensation,  when  the  points 
of  the  compasses  approach  each  other  and  arrive  within  the  limit  of 
cofifusioH*. 

A  few  instances  will  suffice  to  prove  the  extent  of  the  range  of  th« 
limit  of  confusion,  n^hen  the  points  are  placed  on  the  same  horizontal  line, 
n  all  these  cases  the  observer  operated  on  tiie  skin  of  other  persons. 


I 


Tongue,  tip     .        .        •        ,        ,        *! 

Finder;!,  tips f 

TonfTue,  mtirgin  at  one  inch  from  the  tip 

Toes,  tip* 

Zygomatic  bone        ....         1 

Forehead j 

Hairy  scalp       ...... 

Arm,  anterior  surface 

Back*  middle 

Loins 

Abdomen,  on  the  side 
Arm,  posterior  surface 
Scapula,  near  the  upper  border 

Tlie  following  were  the  results  of  experiments  made  by  Weber  on 
himself.  The  limit  of  confusion,  in  this  series,  is  not  confined  to  the 
distance  at  which  the  points  of  the  compasses  were  perceived  to  be 
distinct  from  each  otlicr,  but  to  that  in  which  their  direction,  whether 
horixontal  or  perpendicular,  could  be  decided  upon. 


B 
10 

13 

14 

24 


anx    > 


Tongue,  tip  .         .         . 

Finger-lips,  inner  surface 
Lips,  rod  parts     . 

Finfiers,  inner  surface  of  second  phalanx 
Do.  do.  third  do.        J 

Nose,  tip f 

Metacarpal  bones,  inner  side  ofextremitieaf 
Tongue,  dorsum,  one  inch  from  tip  ,   \ 

Lips,  parts  not  red      .         .         .         .  f 

Totigue-edKe,  one  inch  from  tip       .         .    j 
Thumb,  metacarpal  bone     ...        J 


Uaes. 

I 


"  Limit  tif  conftinonf  a   U-nn  proposed  ]producelhefeelineofoi>ebodyonly;  longer,.] 
Mttd  adopted  by  Dr.  Gmvcn  to  cxprrssthc  I  however,  in  one  airecilon  than  aaother. 
diatsMce  at  winch  the  two  touching  pomtal 
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Apex  hallicis 

Buccinator 

FinjrerH.  dorsum  of  second  phalanx 

Hand,  palm 

Bye-lid,  surface 

Hard  palate,  centre     .... 
Zygomatic  process,  anterior  surface 
Pintcers,  dorsum  of  the  first  phalanx 
Metat^arpal  bunea«  outnide  of  extremities 
hipi,  mucous  membrane,  close  to  gums 
Zytjfnmatic  process,  posterior  surface 
Furebead,  lower  part  .        .        . 

Heel,  back  part        .... 
Occiput,  lower  part      .... 

Hand,  back 

Neck,  beneath  lower  jaw     . 

Scalp,  vertex 

Patella 

Sacrum 

Acromion 

Gtut(.'U9 

Fore-arms,  superior  and  posterior  surfaicB 
Leg,  near  the  knee,  and  near  the  foot 
Foot,  dorsum  near  the  toes 

Sternum 

Spine,  dorsal,  five  superior  vertebroD  . 
Do.       cervical,  near  occiput    . 

Do.      lumbar 

Do.      cervical,  centre     .... 
Do.       dorsal,  centre  .... 
Arm.  at  its  greatest  circumference 
Thigh  do. 


t4aM. 


6 

7 

6 
9 

10 

12 

14 

lA 

16 

18 

20 
24 

30 


After  making  an  allowiuico  for  all  probable  inaccuracies  in  the 
experimental  estimate  of  these  distances,  still  this  enumeration  of  them 
will  afford  ample  matter  for  re6ection ;  and  the  comparison  of  the 
relative  distances  which  it  enables  us  to  make,  will  furnish  abundant 
proofs,  if  any  were  wanting,  of  the  wisest  adaptation  of  part*  to  the 
functions  they  arc  appointed  to  discharge.  Here  is  no  unnecessary  expen- 
diture of  tactile  acumen,  but  a  most  rigid  economy  of  the  sense  of 
touch  ;  it  is  nowhere  spread  over  surfaces  indiscriminately,  and  without 
reference  to  their  other  physical  qualifications.  This  great  difference  wa* 
never  before  sfftpecied  to  exist ;  it  was,  indeed,  known  that  the  tops  of  the 
fingers,  the  tip  of  the  tongue,  and  some  other  parts,  enjoyed  the  sense  of 
touch  in  a  pre-eminent  degree,  and  were  capable  of  judging  much  more 
delicately  concerning  what  they  might  be  placed  in  contact  with,  than 
other  portions  of  the  body.  This  was  attributed  partly  to  habit,  partly  to 
their  shape,  and  many  laid  great  BtrcM  on  the  facility  with  which  these 
extremely  moveable  parts  could  be  adapted  and  applied  to  bodies 
undergoing  examination.  Now,  for  the  first  time,  has  it  been  proved  by 
Weber,  that,  quite  independently  of  all  these  extraneous  circumstances, 
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tho  skin  lUolf  varies  in  the  intensity  of  its  ta^Hile  power;  and  that  this 
arises  not  from  the  mere  varying  thickness  of  the  epidprrais,  and  gencnJ 
delicacy  of  conformation  in  the  cutaneous  tissue,  but  from  an  original 
ditVirenee  in  its  or|Tanization.  All  these  facts  tend  strongly  to  overturn 
the  common  hypothesis,  that  the  sense  of  toucli  is  dift'used  tlirougbout 
the  whole  texture  of  the  skin,  and  render  it  much  more  probable  that  it 
is  performed  only  by  certjiin  organs,  extremely  minute,  and  comparable  to 
points  merely,  but  dift'ering  greatly  in  their  mode  of  distribution,  being 
crowded  together,  and  very  numerous  iu  some  parts  of  the  skin,  in 
others  more  sparingly  present,  and  in  some,  very  thinly  scattered.  On 
this  supposition  alone,  can  wc  account  for  the  signal  differences  in 
tactile  discerument,  ^vhiub  dillerent  portions  of  tho  skin  exhibit. 

The  researches  of  M.  Broschet,  to  which  the  attention  of  the  English 
public  was  first  drawn,  by  the  able  analysis  of  Dr.  C'ostello,  published 
in  the  "Dublin  Medical  Journal,"  for  iSeptember  1836,  have  ren- 
dered it  certain  that  the  sense  of  touch  is  performed  by  a  less  simple 
apparatus  than  was  generally  imagined.  M.  Brcschct  considers  that 
the  nerve  parts  with  its  neurilema  at  the  derma,  us  the  optic  nerv« 
does  in  entering  the  sclerotic,  and  that  the  projecting  papillae  take  a  new 
envelope  from  the  outer  surface  of  the  derma;  that  the  mere  nervous 
pulp  does  not,  of  itself,  constitute  the  sense  of  touch,  hut  that,  as  in  the 
sense  of  hearing  or  of  sight,  there  is  an  apparatus,  all  the  parts  of  which 
must  be  in  unison  to  he  perfect.  If  any  one  of  the  tive  constituent  parts 
be  wanting,  touch  cannot  be  exercised,  and  the  derma,  neurilema,  and 
proper  epidermic  membrane,  are  to  the  papilla,  what  the  complicated, 
apparatus  of  sight  and  hearing  are  to  the  optic  and  acoustic  nerves. 
The  analogy  goes  farther,  for  the  optic  and  acoustic  nerves,  on  entering 
the  structure  of  the  eye  and  ear,  undergo  the  same  change  as  the  tactile 
nerve  entering  the  derma,  though  there  is  this  difference, — the  two 
former  remain  in  tlieir  cavities,  light  penetrating  to  the  one,  and  sound 
to  thp  other ;  but  the  nerve  of  touch  must  advance,  as  it  were,  to  meet 
impressions.  The  following  very  curious  phenomenon  is  recorded  by 
"VVeber : — '^  If  the  points  of  a  pair  of  compasses,  distant  from  each  other 
one  or  two  lines,  applied  to  the  cheek,  just  before  the  ear,  be  then  moved 
successively  to  several  ports  of  the  cheek,  we  shall  find,  on  approaching 
the  angle  of  the  mouth,  that  the  points  will  appear  to  recede  from  each 
other  ;  this  is  produced  l)y  the  great  difterence  of  tactile  power  in  these 
parts.  It  is  a  general  law,  that  the  more  sensitive  portions  of  the  skin 
regard  any  two  points  as  farther  asunder  from  each  other,  than  etjui- 
distant  points  appear  to  he  to  a  less  sensitive  portion.  The  same  cxp«» 
riment  may  be  tried  by  holding  together  the  extremities  of  the  for^ 
finger  and  thumb,  and  then  passing  the  tips  of  both  in  a  line  from  the 
ear  to  cither  the  upper  or  the  under  lip;  ns  they  approach  the  latter, 
they  will  feel  to  the  cheek  as  if  they  wore  becoming  more  and  znoro 
distant  from  each  other." 

Another  fact  was  observed  by  "Weber : — "  If  the  points  of  the  com- 
passes be  applied  to  two  contiguous  surfaces  enjoying  the  functions  <»f 
voluntary  motion,  they  will  appear  to  be  much  more  distant  from  eaoh 
other,    than    when    they  arc    applied   to    one    only   of  these  sur£iOt8. 


I 
I 
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^^hus,  if  tlie  poinU  are  distant  half  a  iine^  they  are  not  perccired  to  be 
^piUsttnct  when  uj>pUod  to  one  lij)|  but  when  one  point  is  applied  (o  tbo 

under  lip,  and  another  to  the  upper,  they  arc  at  once  felt  tu  be  two." 

Another  very  rcinarkublc  conclusion  announced  by  Weber  descrres 
^bonstderution : — ^^  -^I'ply  the  compasses  to  two  portions  of  the  bkln, 
^Edi  Bering  from  each  otlier  remarkably,  either  in  structure,  in  function, 

or  in  the  use  habitually  made  of  them,  and  the  points  will  appear 
^_io  he  more  clearly  and  distinctly  felt  than  when  they  are  applied  to  one 
^^■ind  the  same  surface,  even  though  it  bo  the  more  sensitive  of  the  two ; 
^Mhus  the  points,  when  iu  contact,  one  with  the  inner  surface,  and  the  other 

with  the  red  outer  surt'acc  of  the  lips,  appeared  much  more  distant  from 

Kch  other  than  when  they  were  in  contact  with  the  red  outer  surface  only, 
hich  has  much  greater  tactile  powers  than  the  inner  surface.     The  same 
observation  applies  equally  to  neighbouring  surfaces,  wliich  differ  much 

•from  each  other  in  tactile  power,  viiS.,  the  margin  and  the  dorsum  of  the 
ftongue,  tbo  volar  and  the  dorsal  surfaces  of  the  Bnger-ends,"  Sec,  One 
tesult  of  Weber's  experiments  is  of  great  importance  in  a  physiological 
point  of  view  : — ''  Tbo  tactile  powers  of  any  part  of  the  skin  arc  not,  as  is 
generally  imagined,  directly  proportioned  to  its  sensibility  ;  thus  the 
mammas  are  easily  tickled,  and  capable,  when  irritated,  of  producing 
great  pain ;  iu  these  resjiects  they  exceed  any  portiou  of  the  trunk,  and 
yet  the  skin  of,  or  round  the  nipples,  is  but  very  indiflerently  endowed 
with  the  faculty  of  toucli,  properly  so  called.  Indeed,  the  same  remark 
applies  to  the  urm-)til^  the  llanks,  the  soles  of  the  feet,  &c.,  and  all 
tickliali  parts  of  the  skin  in  general,  for  they  arc  possessed  of  a  compa- 
ratively slight  power  of  discriminating  objects  from  each  other  by  means 
of  the  touch.  Who  was  ever  made  to  laugh  by  tickling  the  points  of 
his  fingers?  and  yet  they  are  possessed  of  a  tactile  accuracy  far  exceeding 
that  of  any  other  portion  of  the  skin  !" 

»i  This  is  a  very  curious  subject  of  int^uiry,  and  one  not  yet  invos- 
tigated.  The  reason  of  the  matter  is  sufficiently  obvious, — parts 
endowed  ^nth  the  greatest  tactile  acumen  are  necessarily  much  exposed, 
being  so  placed  as  to  be  brought  with  the  greatest  facility  into  contoct 
with  external  bodies,  consei|uontly,  if  so  diiiogreeable  a  sensation  as  that 
arising  from  tickling  were  easily  induced  by  this  contact,  such  parts 
would  be  almost  useless  as  organs  of  touch.  The  experiments  of  Weber, 
considered  with  reference  to  the  researches  made  by  Breschet  on  the 
structural  anatomy  of  the  skin,  render  it  extremely  probable  that  -the 
sense  of  touch,  properly  so  called,  resides  in  a  peculiarly  constructed 
apparatus,  supplied  with  certain  ramifications  of  the  cutaneous  nerves, 
while  the  function  of  sensation,  comprising  the  power  of  perceiving 
painful  or  pleasing  impressions,  is  much  more  generally  diffused,  and  is 
the  result  of  a  simpler  organization.  In  fiu;t,  altliough  the  internal, 
mucous,  Bbrous,  and  serous  surfaces,  and  the  parenchyma  of  the 
different  organs,  are  all  capable  of  becoming  actually  painful,  particularly 
when  inflamed,  yet  it  is  very  doubtftil  whether  the  sense  of  touchy 
properly  so  called,  is  ever  exercised  by  these  parts.  No  foreign  substance 
is  ever  distinctly  felt  by  the  sense  of  touch  in  the  stomach  and  bowels ;  a 
sensation,  painful  or  pleasing,  is  indeed  excited  by  some  matters  imme- 
diately after  they  arc  swallowed,  but  all  conaciouancss  of  their  ^reseuce^ 


268 


0?r  THE  SEN8K  OF  TOUCH. 


I 


hy  moans  of  the  sense  of  touch,  soon  ceases,  and  it  cannot  be  agam 
rccallcfl  hy  the  utmost  exertion  of  the  will.  A  foreign  suhstance  lodged 
in  the  alimentary  canal,  or  in  the  trnche4i,  may  give  rise  to  the  greatest 
possibJc  degree  of  irritation ;  but  though  it  thus  acts  upon  the  nerves  of 
the  parts  immediately  in  contact  with  it,  these  nerves  convey  no  idea  to 
the  sufferer  of  the  shape  or  size  of  the  body,  or  of  any  other  of  its  physical 
qualities,  concerning  which  we  receire  information  through  the  medium 
of  the  sense  of  touch. 

Weber's  observations  on  the  comparfttire  tactile  energy  of  the 
different  portions  of  the  trunk  of  the  body  are  extremely  curious,  and 
disclose  a  very  remarkable  difference  between  the  sense  of  touch  in 
the  trunk  nnd  in  the  extremities.  In  the  latter,  where  the  points  of 
the  compasses  are  placed  across  the  axis  of  the  limb  horizontally,  they 
are  much  more  accurately  distinguished  than  when  they  are  placed  in 
the  longitudinal  direction,  or  parallel  to  the  axis  of  the  limb  (vertical)  ; 
in  other  words,  the  limii  of  confusion  is  much  sooner  attained  in  the 
vertical  than  in  the  horizontal  position  of  the  points.  Now,  in  many 
parts  of  the  trunk  the  contrary  obtains,  and  the  vertical  position  is  more 
accurate  than  the  horizontal ;  this  singular  difference  Weber  explains 
by  the  different  manners  in  which  the  nerves  supplying  the  extremities 
and  the  trunk  are  distributed ;  the  branches  of  the  former  generally 
run  nearly  parallel  to  the  axis,  while  those  of  the  latter  pursue,  in  most 
cases,  a  transverse  course.  All  parts  of  the  trunk  do  not  exhibit  (his 
difference.  Whether  this  explanation  be  or  be  not  admitted,  the  fact  is 
undoubtedly  true,  Weber  proceeds  to  show  that  motion,  whether  it  be  of 
the  touching  organ,  or  of  the  Iwdy  to  be  touched,  greatly  augments  the 
clearness  and  accuracy  of  the  perception, — a  fact  too  familiar  to  require 
any  elaborate  illustration.  As  to  the  idea  of  direction  which  we  derive 
from  the  sensation  imparted  to  the  skin  by  any  minute  substance,  he  ' 
justly  observes,  that  it  is  always  judged  to  he  perpendicular  to  the  surface  H 
of  the  skin  at  the  point  of  contact.  Of  this  there  can  be  no  doubt,  and  ™ 
here  we  have  a  very  striking  analogy  between  the  senses  of  vision  and  of 
touch,  for  it  ia  a  primary  law,  that  rays  of  light  impinging  on  the  retina 
always  produce  a  sensation,  (i.^.  are  seen  in  a  direction)  perpendicular  to 
the  retina  at  that  point ;  it  would  be  well  worth  while  examining  whetlter  M 
the  same  law  of  perpendicularity  extends  also  to  the  ear.  In  the  case  of  V 
the  eye,  this  law  is  strikingly  useful,  as  it  enables  many  rays,  originally 
diverging  from  the  same  luminous  point,  all  to  create  a  sensation  in  the  ^ 
same  direction,  although  in  converging  they  strike  the  retina  from  very  fl 
different  directions;  in  the  eye  all  these  perpendicuhir  lines  intersect  at 
a  common  point,  thence  called  the  centre  of  visible  direction,  and  this 
result,  derived  from  the  spherical  shape  of  the  retina,  is  attended  with  the 
most  important  consequences.  No  one  has  as  yet  attempted  to  investi- 
gate the  question,  whether  any  similar  provision  or  contrivance  exists 
with  regard  to  the  lines  of  direction,  to  which  each  part  of  the  auditory 
nerve  receiving  vibrations  refers  sound ;  any  given  point  of  the  hearing 
surface  of  the  acoustic  nerve  receives  impulses  from  the  vibration 
essential  to  this  sense,  conveyed  either  through  the  fluid  of  the  vestibule 
and  semicircular  canals,  or  through  the  solid  bone  surrounding  the 
cochlea;  the  question  uriaes,  whetbei  \ihtatiQaa  excited  originally  by  tha 
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sounding  body  arrire  by  different  routes  simultaneously  at  the  same 
point  of  the  nerve,  so  as  materially  to  reinforce  and  strengthen  each, 
other.  Is  there  in  this  case  any  provision  made  to  prevent  vibrations, 
which  arrive  in  different  directions,  from  interfering  with  each  other, 
with  reference  to  the  sensation  they  product?  Or  are  both,  as  impinging 
on  a  common  point,  referred  to  one  common  direction  ?  If  this  were  the 
case,  the  analogy  between  the  perceptive  properties  of  the  retina  and  the 
auditory  nerve  would  be  perfect,  ami  nothing  would  remain  to  the 
philosophical  examiner  of  the  mechanism  of  the  sense  of  hearing,  but 
to  discover  what  relation  these  lines  of  common  direction  bear  to  the 
surface  of  the  auditory  nerve,  and  to  each  other ;  are  they,  as  in  the 
case  of  the  retina,  perpendicular  to  the  nervou.s  surface  ?  and  in  what 
manner  are  they  so  arranged,  that,  in  couse({ueuce  uf  the  shape  of  that 
surface  in  tlie  convolutions  of  the  internal  ear,  each  line  of  direction 
resulting  from  the  vibration  communicated  to  any  point,  may  be  parallel 
to  the  various  other  lines  of  direction  which  result  from  vibrations, 
Bimultancously  communicated  to  all  other  points  of  the  nervous 
surface  ? 

These  are  extremely  difficult  questions,  but  it  is  by  no  means  im- 
probable that  they  may  be  hereafter  satisfactorily  resolved.  But,  to 
return  to  the  sense  of  touch  : — in  some  parts  of  the  surface  an  exception 
seems  to  occur  to  the  general  rule  of  perpendicularity;  thus,  when  a 
hair  of  the  ht-ad  is  pulled,  we  can  judge  perfectly  well  of  the  direction  in 
which  it  is  pulled.  The  most  obvious  explanation  of  this  fact,  which 
refers  the  discrimination  of  the  line  of  traction  to  the  bulb  of  the  hair, 
"Weber  proves  to  be  erroneous,  and  he  shows  that  we  judge  of  the 
direction  in  which  the  hair  is  pulled,  by  means  of  the  muscles  called  into 
exertion  to  counteract  the  pull,  and  keep  the  bead  steady  during  its  i 
continuance.  If  these  muscles  be  not  called  into  plav,  which  is  the  case 
when  the  head  is  held  steadily  by  the  hands  of  one  p*^rson,  while  another, 
by  surrounding  the  point  iu  which  the  hair  is  pulled,  with  a  firm 
pressure  made  by  the  6ngers,  thus  prevents  the  least  motion  in  the 
enclosed  portion  of  the  skin,  then,  no  matter  in  what  direction  the  hair 
is  pulled,  the  person  cannot  judge  of  it. 

Weber  has  also  made  some  valuable  experiments  on  the  faculty  the 
skin  possesses  of  estimating  and  comparing  different  pressures  made  on 
its  surface,  and  of  its  faculty  of  perceiving  beat  and  cold.  If  both  the 
right  and  the  left  hand  of  the  same  individual  are  supported  on  cushions, 
and  he  keeps  bis  eyes  shut,  while  imecjual  weights  are  placed  one  on 
each  hand,  he  wilt,  if  the  difference  between  the  weights  is  considerable, 
be  able  to  tell  on  which  hand  the  heavier  lies ;  slight  differences  of 
weight  cannot  be  thus  rstimated,  but  they  at  once  become  perceptible  if 
the  hands  be  raised  from  the  cushions ;  tlic  muscles  that  now  support 
the  weight  give  great  assistance  in  estimating  its  amount.  Thus  we  judge 
of  the  weight  of  any  heavy  body,  partly  by  the  pressure  it  produces 
against  our  surface,  but  chiefly  by  the  quantity  of  muscular  force  it 
requires  us  to  use  in  lilting  or  sustaining  it.  Weber  has  ascertained  that 
fin  most  men  the  left  side  of  the  body  and  the  left  extremities  enjoy  a 
more  accurate  perception  of  weight  than  the  right,  so  far  as  weight  is 
estimated  by  pressure  i  of  fouriceu  ditfcrcut  persons  exQcrim.(iti^ji&id.  i^^^ 
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the  left  side  of  the  body  and  the  left  extremitie«  were  found  to  be  inot«_^ 
tenaible  of  weight,  meiuured  by  pressure,  than  the  right,  in  eleven ;  i4^| 
two  the  contrary  was  obserred,  and  in  one  only  no  difference  betwecn^^ 
the  sides  could  be  detected,     lie  ofiers  no  satisfactory  explanation  of 
this  very  remarkable  and  hitherto  unobserved  phenomenon.     It  is  obri-^H 
ouslyof  some  value  in  marking  an  original  difference  between  the  nerrotu  ^^ 
power  of  the  right  extremities  and  right  side  of  the  trunk,  as  com- 
pared with  those  of  the  left,  a  difffrence  which  fuTours  tlie  idea,  now  indeed 
I'generally  admitted,  that   we  cannot  explain  the  circumstances  of  maa 
being  right-handed  and  right-footed,   except  on  the   hypothesis  of  an 
original  difference  in  the  vital  powers  of  the  right  and  left  halves  of  the 
body. 

Experiments  made  for  the  purpose  of  comparing  the  enci^gy  of  the 
perception  of  heat  fnnd  cold  possessed  by  different  parts  of  the  body,  fl 
are  attended  with  obvious  difficulties;  thus,  if  the  surface  of  the  sub  V 
itance  applied  to  the  body  be  not  exactly  of  the  same  extent  in  two 
cases,  the  result  is  not  to  be  relied  on,  for,  ccr.teris  paribus,  n  larger  body 
will  feel  hotter  or  colder  than  a  smaller,  and  that  in  a  very  remarkable 
degree.  Thus,  let  one  vessel  contain  water  heated  to  98^,  and  another 
water  at  104°  ;  noiv  if  the  finger  be  placed  in  the  latter,  and  the  whole 
of  the  other  hand  be  immersed  in  the  cooler,  we  shall  be  led  to  form  a 
wrong  judgment,  and  will  pronounce  the  water  at  98°  to  be  hotter  than 
that  at  104*^!  In  some  cases  a  similar  error  was  made  when  the  differ- 
ence of  temperature  amounted  to  8°,  the  hotter  being  at  106^.  If  the 
parts  are  kept  a  good  while  immersed,  the  person  sometimes  becomes 
sensible  of  his  error,  and  judges  rightly. 

"Weber  has  discovered  a  very  remarkable  fact,  that,  in  moaf  persmts^ 
the  left  hand  is  more  sensible  of  heai  or  cM  than  the  right.  Thus, 
when  the  hands  of  a  person  lying  in  bed,  and  of  exactly  the  same 
temperature,  were  plunged  in  separate  vessels  of  hot  water,  the  1ef^^| 
hand  was  believed  by  the  person  to  be  in  the  hotter  medium,  even  ^^ 
though  the  water  it  was  in  was  really  one  or  two  degrees  colder  than  the 
other.  Wchcr  has  rendered  it  highly  probable  that  the  greater  sensi- 
bility which  the  left  hand  undoubtedly  possesses  in  perceiving  changes 
of  temperature,  is  owing  to  the  circumstance  of  its  being  covered,  parti- 
cularly on  its  palm,  by  a  thinner  epidermis,  in  consequence  of  being  less 
used.  Nothing  is  more  striking  than  tlic  accuracy  of  the  skin  in  giving 
notice  of  changes  of  temperature,  for  a  difference  of  one-third  of  a 
degree  is  detected  clearly  when  the  hand  is  immersed  repeatedly  and 
successively  in  two  vessels  of  water,  differing  that  quantity  only  in  tempe- 
rature. The  skin  detects  best  very  minute  changes  of  tempeniture  when 
the  medium  examined  does  not  fall  short  of,  or  exceed  very  considerably,  ■ 
the  usual  temperature  of  the  body.  Water  at  98°  can  be  much  more  V 
certainly  distinguished  by  the  hand  from  water  at  100°,  than  can  water 
at  120°  from  water  at  118^  As  the  ears  perceive  best  a  difference  of 
tone  in  sounds,  neither  too  acute  nor  too  grave,  nor  immoderately  loud,  «o 
the  skin  judges  with  most  arcurncy  of  such  medium-tcmperaturcs  as 
produce  no  very  violent  or  painful  effect  on  its  nerves.  Weber  is  of  , 
opinion  that  the  perception  of  temperature  imparted  to  'each  nervooa 
extremity  in  the  skin,  goes  to  uuUq  itwlf  to,  and  strengthenj  simult^- 
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0U8  imprcHsionfl  in  the  other  ramifieationB  of  the  eame  ncrrc,  thus  pro- 
cing,  by  the  conflux  of  a  g-rcat  number  of  imprcBsioni,  a  much  stronger 
Insult  iind  effect.     This,  at  leaat,  is  certain,  that  a  lar(;e  surface  convey* 
much  stronger  impressions  than  a  small  one,  and  estimates  changes  of 
temperature  with  greater  delicacy.     Thus,  if  we  place  the  fore-finger  of 
one  liand  in  water  at  104°,  and  plunge  the  whole  of  the  other  hand  into 
water  at  i02~\  the  latter  will  appear   to  us  to  he  the  warmer.     If  we 
plunge  the  finger  successively  into  vessels  containing  hot  water,  we  are 
unable  to  perceive  very  minute  differences  of  temperature,  which  at  once 
become  perceptible  when  we  use  the  whole  hand.     Nay,   water,  which 
can  easily  be  borne  by  a  single  finger,  will  appear  intolerably  scalding  to 
the  whole  hand.     AVith  regard  to  the   power  the  skin  possesses    (by 
means  of  touch   and   its  modifications,)  of    comparing    together    two 
different  temperatures  or  weights,  various  and  multiplied  experiments 
prove  that  this   power  is  exercised  ivith  the  greatest  success  when  the 
perceptions  compared  are  not  simultaneous  but  successive.     It  is  the 
same  with  the  smell,  taste,  and  hearing;  apply  to  the  tongue,  by  meona 
of  camel-hair  pencils,  small  portions  of  an  acid  and  of  a  sweet  sub- 
stance ;  if  the  application  of  both  be  in  quick  succession,  their  taste  is 
accurately  distinguished  and  appreciated;  but  if  they  be  applied  simul- 
taneously, the  result  is  a  less  rivid  perception  of  either,  and  a  blending, 
as  it  were,  together  of  the  acid  and  the  sweet.     A  similar   result   is 
obtained  by  applying  the  mouths  of  phials  containing  two  different,  but 
strongly  odoriferous  substances,  to  the  nostrils;  and  musicians  have  long 
ago  remarked,  that  when  we  wish  to  compare  together  two  notes,  it  is 
done  with  much  more  accurary   by  striking  them  in  quick  succession, 
than  by  striking  them  simultaneously.     Vision  appears  to   present  an 
exception  to  the  law  which  governs  the  other  senses;  for  if  we  want  to 
compare  the  lengths  or  the  colours  of  any  two  lines,  we  place  them  close 
together,  and  look  at  them   at   the  same  moment.  .  As  Weber   well 
remarks,  however,  the  exception  is  here  apparent  only,  for  the  truth  is, 
that  fve  see  noihing  miih  perfect  accuracy  except  it*  image  faUs  on  the 
retina  at  the  extremiti/  of  the  optic  axiit ;  consequently,  on  examining  two 
lines   close  beside   each  other,  although  we   think   we' examine   them 
simultaneously,   yet  we  do  not  do  so  ;  our  examination  and  comparison 
Is  made  by  causing  the  image  of  each  to  occupy  the  extremity  of  the 
optic  axis  several  times  in  very  rapid  succession.     The  change  in  the 
position  of  the  eye  is  here  so  slight,  and  is  performed  with  such  ease,  that 
we  are  unconscious  of  it. 

Weber  made  many  experiments  on  the  acctiracy  of  the  sense  of 
-weight;  of  course  this  sense  is  more  developed  in  some  individuals  than 
in  others,  and  is  capable  of  being  rendered  more  exact  by  practice.  Men 
accustomed  to  estimate  weights  by  poising  them  in  their  hands,  will 
distinguish  perfectly  between  two  differing  by  a  thirtieth  part  only.  In 
comparing  two  weights,  one  is  poised,  and  then  instantly  the  other,  in 
the  same  hand  ;  the  intervention  of  a  few  seconds  between  the  poising' 
of  the  first  and  of  the  second,  does  not  prevent  their  accurate  com- 
parison. The  interval  may  amount  to  twenty  seconds,  and  a  just 
estimate  still  1m;  made ;  hut  when  it  amounts  to  forty  seconds,  all 
accuracy   k  lost.     The  sight   enjoys  a  still  more  acAuiQJt^  y^Ni^x  ^^ 
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discnmiaation  than  the  sense  of  weight,  for  a  well-practised  eye  will 
distinguiflh  between  two  linep,  100  and  101  lines  long,  respectively — in 
other  words,  will  discover  a  diflference  amounting  to  pj^th  part  of  the 
whole.  According  to  the  experiments  of  Delezennius,  quoted  hy 
Weber,  the  sense  of  hearing  is  still  more  accurate,  lor  a  well-practised 
musical  ear  will  distiuguish  between  two  sounds  dificring  from  each 
other  only  i^th,  calculating  the  number  of  ribrationa  the  sounding 
bodies  make  in  a  giren  time. 

A  line  can  be  perceired  to  be  longer  than  another,  eren  when  an 
interral  of  fifty  or  sixty  seconds  elapses  between  looking  at  tlie  first 
and  at  the  second,  provided  that  the  lines  dilTer  ,~th  in  length.  If 
they  differ  only  —at,  an  interval  of  thirty-five  seconds  may  elapse 
without  destroying  our  judgment ;  but  if  it  be  longer,  our  judgment 
becomes  incorrect.  When  the  difference  between  the  lines  amounts  to 
^*,th  only,  an  interval  of  three  seconds  between  the  examination  of  each 
is  the  longest  that  can  be  allowed,  >vithout  interfering  with  the  correct- 
ness of  the  comparison. 

Dr.  Graves  concludes  his  able  analysis  of  Weber's  Treatise  on  the 
Touch,  by  a  summary  of  the  chief  conclusions  which  the  German 
philosopher  has  arrived  at : — *'  We  hare  a  well-established  and  definite 
idea  of  the  distance  of  some  parts  of  our  bodies  from  others.  Thus,  we 
feel  the  distance  of  the  finger-points  from  the  wrist,  and  we  remember 
that  distance.  It  is  the  same  with  the  arms  as  far  as  the  elbow,  and 
with  the  foot  These  are  all  lengths  which  are  firmly  imprinted  on  the 
mind,  and  consequently  tbcre  is  a  physiological  reason  for  using  them, 
as  mankind  have  always  done,  as  standards  of  measurement.  When 
any  two  points  on  the  surface  of  these  parts  are  touched  at  the  same 
^ime,  we  can  with  our  eyes  shut,  and  by  means  of  the  sense  of  touch 
alone,  guess  with  great  accuracy  the  distance  the  touched  points  are  from 
each  other,  provided  the  points  are  situated  somewhere  near  the  sides  or 
extremities  of  these  ports,  as  at  the  tips,  or  on  the  sides,  of  the  fingers. 
Here  two  points  will  be  perceived  to  be  distinct  at  distances  much  less 
than  half  an  inch ;  bat  if  the  points  be  situated  elsewhere,  as  on  the 
back  of  the  hand,  then^  although  they  may  be  distant  from  each  other 
half  an  inch,  they  will  scarcely  be  felt  as  distinct,  provided  the  line 
joining  them  is  parallel  to  the  longer  axis  of  the  part ;  when  it  is  trans- 
verse, the  perception  is  much  clearer,  and  exists  at  smaller  distances. 

^The  discovery  that  two  equi-distaut  points  of  contact  on  the  same 
surface  excite  very  different  ideas  of  the  distance  between  them, 
according  as  the  space  lies  Icjiglhways  or  across  the  limb,  is  one  of  the 
most  striking  and  important  that  Weber  has  made,  and  one  that  caa 
be  most  readily  verified  by  experiment." 
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No.  XI. 

Parallax. 

OAT  sphere  of  the  heavens  to  which  we  refer  the  posidons  of  all  the 
heavenly  hodi«s,  ami  iu  decrees  of  which  sphere  we  estimate  their  longi- 

des  and  latitudes,  diH^linationa  and  right  ascensions,  measures  winch 

c  to  osccrtjun  their  positions  on  it, — this  imaginary  sphere  of  the 

eavens  is  not,  in  reality,   the  sphere  which  we  see  around  ua  when  we 

k  out  upon  the  heavens.     It  has  its  centre  in  the  centre  of  the  earth, 

whereas  that  which  we  actually  see  has  its  centre  in  the  eye  of  the 

ohs<frver,  who  is  placed  on  the  surface   of  the  earth.     Xow  it  has  been 

before  shown,  in  the  course  of  these  pages,  that  because  of  the  enormoua 

distance  of  the  region  of  the  fixed  stars,  they  appear  to  us  precisely  in 

tlie  same  position,  on  the  sphere  which  we  actually  see  from  the   earth'a 

surface,  as  they  would  upon  a  sphere  whose  centre  was  the  centre  of 

the  earth,  could  the  eye  look  upon  it  from  thence.     This  conclusion, 

which  is  ]>erfectly  true  with  regard  to  the  fixed  stars,  is  not,  however, 

frue  ih  reference  to  the  sun  and  planets,  forming  that  system  of  the 

iverse,  which,  by  reason  of  our  more  immediate  relation  to  it,  we  call 
our  own;  and  especially  it  is  not  true  in  reference  to  the  moon.  All  the 
bodies  of  our  system  are  infinitely  nearer  to  us  than  the  fixed  stars,  and 
they  do  not  appear  upon  that  visible  sphere  of  the  heavens  upon  which 
we  see  them,  as  they  would  appear  upon  a  sphere  having  the  earth  for  its 
centre,  could  we  see  them  from  thence. 

t 

^P  Let  A  be  the  podtion  of  the  obBerrer  at  the  earth's  surface,  and 
"nz  D  the  sphere  of  the  heavens  which  he  sees.  Also,  let  c  be  the 
earth's  centre,  and  b  z'  d  the  sphere  of  the  heavens  which  he  would  see 
if  his  eye  were  there.  Let  s  he  any  heavenly  body  not  at  an  infinite 
distance  as  compared  with  a  c.  Join  a  a  and  sc,  then  will  p  and  ^ 
be  the  points  where  s  will  appear  on  the  splieres  bzu  and  dz'd 
respectively.  Also,  if  c  a  he  produced  intersecting  the  spheres  in  z  and  x', 
then  will  these  points  be  the  apparent  zeniths  of  lUe  VwQ  s^sii«i%^  •wsJS^ 
Vol.  JU.  X  V^ 
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Z  V  aiid  z'  p'  will  he  tlio  apparent  xcnith  distances  of  s.  Sow  z  P  contains 
as  many  degrees  as  tberc  are  in  the  angle  z  A  i%  and  r'  p'  as  many  us  there 
are  in  z'  c  p',  and  z  a  p  is  greater  than  z'c  W  {Eucliff^  I — 1(>),  therefore 
z  r  is  greater  than  z'  p'.  That  is,  the  apparent  zenith  distance  of  a  is  not 
the  same  ns  it  would  hare  been  if  seen  on  a  sphere  having  its  centre  at 
the  earth's  centre,  instead  of  at  the  earth's  surface,  or  its  place  on  the 
great  imaginary  sphere  of  the  heavens  is  not  the  same  as  its  place  on  the 
sphere  on  which  it  is  ivetually  seen;  the  difference  between  these  is  called 
the  Parallax.  In  the  cose  we  have  supposed,  it  is  manifestly  equal  to 
the  difference  of  the  arcs  zp  and  z' p',  or  the  anjjles  zap  and  2/oP^ 
Now,  the  difference  of  these  angles  is  {Kucllti^  1 — 32)  the  angle  a  ac;  the 
angle  arc  is,  therefore,  the  pnrntlax.  Also,  knowing  what  is  tliis  angle 
Asc,  and  observing  z  P,  wc  can  tell  what  is  z'p';  that  is,  obserring  the 
place  of  8  on  the  aj>parent  sphere  of  the  heavens,  and  knowing  tlie 
pandlax,  we  can  tell  what  is  its  place  on  the  true  astronomical  sphere  of 
the  heavens.  It  is  clear  that  the  value  of  the  parallax  A  8  c  is  greater  or 
less  as  s  is  more  distant  from  or  nearer  to  the  xcnith.  It  is  greatest  when 
■  is  at  fl',  OO*'  from  the  zenith,  or  in  the  horizon ;  and  it  vanishes  altogether 
when  8  is  in  the  zenith. 

The  parallax  of  a  heavenly  body  when  in  the  horiaon,  is  called  iti 
Horizontal  Parallax.  Join  s'a  and  s'r,  then  is  As'cthe  horizontal 
parallax  of  s,  it  is  equal  to  the  angle  under  which  the  semi-diameter,  o  a, 
of  the  earth  would  appear  to  an  observer  from  8.  Knowing  the  hori- 
zontal parallax  of  s,  we  can  toll  its  actual  distance,  cs,  from  the  centre  of  h 
the  eorthf  for  in  tlie  triangle  o  a  s  ,  whose  angle  a  is  a  right  angle,  we  H 
know  CA,  the  radius  of  the  earth,  and  the  angle  cs'a,  whence  we 'may 
find  c  8^  ores*.  Also,  knowing  0  8  and  o  a,  and  the  apparent  seiiilh 
distance,  z  a  8,  we  ciui,  by  the  known  rules  of  trigonometry,  find  the  angle 
Asct;  that  is,  we  can  find  the  parallax  corresponding  to  any  zenitb 
distance  of  s,  knowing  only  tlie  horizontal  parallax,  or  knowing  the 
distance  of  s ;  and  thus  we  are  enabled,  from  the  observed  place  of  a 
heavenly  body  on  the  apparent  sphere,  to  tell  "hat  would  be  its  place  on 
the  true  astronomical  sphere  of  the  heavens,  having  its  centre  in  the 
centre  of  the  earth.  This  is  called  correcting  for  pandlax;  and  all  those 
observations  on  the  suu  and  moon  whirh  we  have  hitherto  described, 
and  which  wc  have  supposed  to  lix  their  true  places  in  the  great  astrono- 
mical sphere  of  the  heavens,  must  be  imagined  to  have  been  thus  corrected. 


I 


"Where  a  Solar  Eclipse  wnx  be  Visible. 

"We  now  retnm  to  the  question.  It  being  determined  (p.  221)  that  the 
moon  is  at  any  time  immersed  in  the  cone  of  sunlight,  let  it  be  required 
to  determine  tvhcre  at  that  instant  of  time  is  the  sun's  apparent  eclipse, 
and  how  much  eclipsed  at  each  place. 

Let  M  and  s  represent  the  true  places  of  the  centres  of  the  moon 
and  sun  at  the  given  instant,  as  found  on  a  celestial  globe.     From  tb 
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centre  a,  detcribe  a  circle  n  k  a/,  having  for  iU  radius  tho  ram  of  the  Benii*> 
diameters  of  the  sun  and  moon.  Take  u  M  and  u^  m,  arcs  of  a  ^eat 
circle  of  the  sphere,  equal  to  the  diti^rencc  of  tho  horizontal  porallaxeB 
of  the  sun  and  moon,  and  let  them  meet  the  circle  u  u'  in  the  points  a 
ftnd  h/  ;  continue  the»o  arcs  to  z  and  z^,  so  that  m  z  and  M  z\  may  each 
equal  Q()^.  Through  any  point,  ^,  hetwoen  n  and  n'  draw  an  arc  i-  k  of 
*  great  circle,  and  produce  it  to  z,  so  that  m  k  majr  equal  m  a  x  sin.  u  t, 
and  lot  the  dotted  line  z  s  s'  be  the  locus  of  points  similar  to  s  found 
corresponding  to  each  of  the  points  in  ti  kii' ;  then,  at  all  the  placet 
whose  zeniths  nro  in  the  line  s  z',  the  discs  of  the  sun  and  moon  will  bo 
seen  just  in  contact  with  one  another.  If  k  /i  k'  be  any  other  circle  loss 
than  n  k  n',  but  having  the  same  centre  s^  and  if  from  the  centre  M  an  are 
B  K  K  a'  be  described,  cutting  this  oirclo  in  k  and  ic',  ond  if  iho^points 


s  ,z'  and  z'  be  taken  in  reference  to  this  circle,  as  s  a'  and  s  were  in 
respect  to  the  other;  moreover,  if  tho  line  ^z\z'\je  the  locus  of  all 
the  points  similar  to  z\  theu  nt  all  the  places  whoso  zeniths  are  in  this 
lino,  the  sun  will  appear  to  ho  eclipsed  by  a  quantity,  n  k,  equal  to  the 
difference  of  the  radii  of  the  circles  nj*  ii'  and  k  h  k'. 

The  following  is  tho  proof  of  this  easy  method  of  oonstnioting  for  B 
Bolar  eclipse.  Let  us  first  take  the  zenith  z' ;  ic  is  required  to  prove  that 
at  the  place  whose  zenith  is  e'  the  sun  appears  ecli])sed  by  a  quantity 
equal  to  the  difference  of  the  radii  of  the  circles  n  k  \i  and  k  h  k'.  The 
zenith  distance  of  the  moon  being  at  this  place  m  2',  if  we  call  its  horizontal 
parallax  11,  it  will,  by  tho  last  article,  he  depressed  by  parallax  through  a 
•pace  equal  to  n  sin.  x'm.  Moreover,  if  ii'  he  tho  suns  horizontal 
parallax,  the  space  through  which  it  will  he  depressed  by  ponUlax  at  s' 
will  be  u'  sin.  e's.  Therefore,  the  quantity  by  which  the  centres,  of  the 
Bun  and  moon  will    be  brought  (vertically]  nearer  to  ot^  Ai^^N^ta.  Vk\ 
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parallax  will  l>e  n  gin.  zf  h  —  n'  sin,  z'  s  ;  that  i«,  this  will  he  the  angular 
splice,  measured  on  tlie  vertical,  by  which  the  moon  ^vill  he  made  mor« 
nearly  to  iiitcrveae  between  the  spectator  and  the  son,  than  it  would  jf 
the  spectator  were  at  the  earth's  centre  instead  of  at  the  supposed  point 
on  the  earth's  surface.  If,  therefore,  we  suppose  the  apparent  position  s  of 
the  sun  to  be  unchanged  by  parallax,  and  the  moon  m  to  be  moved  dovm  on 
the  vertical  zf  k  which  passes  through  its  centre,  through  a  space  equal 
to  o  sin.  r*  M  ^  h'  ain.  s' a,  then  will  the  relative  positions  of  the  centre*  of 
the  two  be  the  same  as  they  appear  to  be  to  a  spectator  whose  senith  is  ='. 
Now,  since  the  centres  of  the  sun  and  moon  are,  by  supposition,  exceed- 
ingly near  to  one  another  (the  moon  being  partly  or  wholly  witliin  the 
cone  of  sunlight);  moreover,  since  u'  is  very  small,  it  follows  that  n'  sin. 
z'  s'  is  very  nearly  equal  to  h'  sin.  s'  m.  So  that,  u  sin.  2'  m  —  u'  ain.  z'  s 
is  very  nearly  equal  to  n  sin.  z'  it  —  ii'  sin.  z'  M,  or  to  (h  — 11')  sin.  r'  M. 

But  M  h  was  supposed  to  be  taken  equal  to  m  K  sin.  z'  m,  and  m  k  is 
equal  to  h  n,  wliich,  by  supposition,  is  equal  to  the  difference  of  the 
horizontal  parallaxes  of  the  sun  and  moon,  or  to  11  —  u';  thus^then,  m  A, 
or  H  K  sin.  z'  m,  is  equal  to  (ii  —  11)  sin.  s'jt,  or  to  the  relative  vertical 
depression  of  sun  and  moon  ;  and  the  relative  positions  of  the  centres  of 
the  sun  and  moon,  as  seen  by  an  observer  whose  zenith  is  r',  arc  the 
same  as  though  they  were  at  s  and  h.  Now,  the  radius  of  the  circle  n  ku' 
is  equal  to  the  sum  of  the  apparent  radii  of  the  sun  and  moon  ;  if,  there- 
fore, the  moon's  centre  were  in  the  circumference  of  the  circle  11  h  n',  her 
limb,  and  that  of  the  sun,  would  appear  in  contact;  and  her  centre  actu- 
ally interposing  between  us  and  the  sun,  as  though  it  were  in  the  circum- 
ference of  the  circle  K  k',  her  disc  will  lay  over  or  overlap  that  of  the 
sun^  by  a  space  equal  to  the  difference  of  the  radii  of  these  circles,  or  to 
the  sum  of  them,  according  as  the  circle  11  X*  u'  lies  between  M  and  h,  or 
beyond  s,  or  according  as  the  difference  of  the  horizontal  parallaxes  is 
less  or  greater  than  the  true  distance  of  the  centres. 

At  the  points  z,  and  ^\  the  arcs  z^  m  and  ^  u  being  each  90°,  tlie 
expreifiions  (u  —  n' )  sin.  z,  u  and  (11  —  n')  sin.  z'  m  became  each  ti  —  h*  ; 
now  M  K  and  m  k'  are  each  equal  to  h — n',  so  that  ic  and  k'  are  the  corre- 
sponding positions  of  the  moon's  centre  in  respect  to  that  of  the  sun  at 
8;  and  the  same  may  be  proved  of  the  points  n,  u',  imd  k^  and  the  line  z  z' 
as  has  been  proved  of  k,  k'.  A,  and  the  line  2,  ;z\  wth  this  only  difference,   ^ 
that  to  all  the  points  of  the  earth's  surface  whose  senitha  are  in  the  line  B 
z  z!,  tlic  discs  of  the  sun  and  moon  only  just  touch  one  another,  their 
apparent  distances  (the  radius  of  the  circle  H  n)    being  equal   to  the  sum 
of  their  semi-di^mctcrs,  whilst  to  those  who  sezeniths  are  in  the  line  z, ,«', 
the  disc  of  the  moon  overlaps  or  eclipses  the  disc  of  the  sun,  by  a  quantity       1 
which  was  shown  before  to  equal  the  difference  of  the  radii  of  the  circles  fl 
H  k  u'  and  K  h  k'.     If  there  be  described  an  arc  z'  Y  z  of  a  great  circle  from  " 
z  to  z*,  tJmt  arc  will  be  cvcry>vhcrc  distant  90^  from  m,  and  to  everyplace 
of  the  earth's  surface  whose  zenith  is  in  that  line,  the  sun  will,  at   the 
time  supposed,  be  rising  or  setting  eclipsed,  (since  he  will  be  at  a  distance 
of  90^  from  the  zenith),  and   to   every  point   whose   zenith   is    included 
between  this  arc  and  the  arc  z  z',  the  sun  will  appear  at  various  distance! 
£rom  i\u^  zenith   i»f  which   the   perpendicular  distance  x'  M  is  the  leattf 
but  in  ail  these  positious  more  or  Vcsa  et^U^^d. 
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'  Sach  arc  the  circumstances  under  which  on  eolipw  of  the  sun  ia 
Yiwhle  at  any  instant  of  the  time  during  whirh  the  moon  lies  more  or  less 
*withiu  the  cone  of  sunlight,  nnd  these  hein^  ascertained  for  all  the 
difljcrent  periods  of  the  immereiou,  the  eclipse  is  completely  determined. 

^F  Tub  apparent  Motions  op  the  Planets. 

Every  dody  is  acquainted  with  the  outline  of  the  system  of  the 
universe,  as  described  in  our  elementary  books  of  astronomy.  It  is 
a  system  of  such  exceeding  fdrnplicity,  that  even  at  the  very  earliest 
period  when  our  attention  is  directed  to  it,  we  at  once  understand  it,  and 
the  slightest  effort  is  sufficient  in  after  years  to  replace  it  in  our  memories, 
and  to  present  it  to  our  imaginations.  A  sun  fixed  at  rest  in  the  centre^ 
planets  Trhccling  round  it,  each  in  its  proper  order,  and  in  its  own 
periodic  time ;  Mercury,  Venus,  the  earth.  Mars,  Ceres,  Pallas,  Juno, 
Jupiter,  Saturn,  Uranus ; — tfie  earth  accompanie<l  by  one  moon,  Jupiter 
by  a  proup  of  four,  Saturn  by  seven,  and  surrounded  by  a  ring,  Unmus 
by  six,— these  facts,  remembered  probably  in  connexion  with  the  period 
and  distance  of  each  planet,  constitute  the  science  of  astronomy,  us  it  com- 
monly exists  in  men's  minds — and  a  prodigious  amount  of  knouledge  it  is,  I 
if  we  estimate  it  by  the  years  of  laborious  obstTvation,  the  multitudinous  ' 
theories,  and  the  complication  of  systems,  out  of  which  it  has  resulted. 
Tliis  accumulation  of  labour,  and  the  variety  of  these  abortive  systems  aro, 
however,  things  which  wt;  llud  the  greatest  difficulty  in  reconciling  M-ith 
the  exceeding  simplicity  of  the  system  itself.  And  from  the  time  when 
■we  first  looked  nfc  a  cliort  of  the  solar  system,  gazt^d  at  an  itinerant  orrery, 
on  learned  those  rhymes  which  make  the  sublime  doctrines  of  Copcniicua 
easy  to  the  comprehension  of  children,  and  embody  our  first  conceptions 
of  the  harmony  of  the  spheres — even  from  these  early  and  happy  days, 
we  accustom  ourselves  to  wonder  that  so  simple  a  thing  ils  the  Copemican 
system  should  have  been  so  long  in  being  found  out.  In  the  eight  or  ten 
white  circles  which  we  see  marked  upon  our  maps  of  the  solar  system,  J 
we  look  in  vain  for  the  difficulty  ;  and  thus  one  of  our  earliest  emotions^ 
of  learned  contempt  is  accustomed  to  connect  itself  with  tbe  names 
of  such  men  as  Pinto,  and  Aristotle,  and  Ptolemy,  who  taught  that  the 
earth  was  the  centre  of  the  universe,  and  that  the  phuiets  revolved  in 
various  and  complicated  ways  about  it, — and  t!ie  weak  invention  of  one 
Tycho  Bnihe,  who  thought  that  whilst  the  other  jilanets  revolved 
round  the  sun,  the  sun  itself,  with  these,  revolved  round  our  planet. 
Our  Be<)uaintancc  with  the  solar  system  is  derived  from  bouks  and 
engravings;  tho.se  men  got  theirs  from  an  actual  survey  of  the  heavens  ; 
and  were  not  their  knowledge  of  practical  astronomy  otherwise  ascertained, 
these  very  theories,  false  and  complicated  as  they  are,  would  be  sufficient 
to  prove  it  to  have  been  most  extensive  luid  accurate.  I'he  fact  is,  that 
the  motions  of  the  heavenly  bodies,  and  especially  of  tiie  planets,  simple 
as  they  are  in  reality,  arc,  in  appearance^  complicated  in  the  highest 
possible  degree. 

Let  us  suppose  that,  throwing  aside  books,  and  resolute  to  discard 
prcTiously  formed  opinions,  until  we  shall  have  ourselves  verified  them— • 
provided,  moreover,  with  one  of  Troughton's  best  micrometers,  fitted  to 
a  good  telescope,  by   Tully,    and  a   transit   iiistrum<iiLt^  V*-^   's^Sso.Vj-^ft. 
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undertake  to  examine  the  apparent  motions  of  one  of  the  planets,  Mercorj 
for  instance,  in  the  hoarens. 

Wo  shall  very  Boon  perceive  that  tliere  are  certain  perioils  when 
this  planet  appears  for  sererul  succcBsive  days  not  at  atl  to  more  its  placo 
in  the  heavens;  that  at  other  times  he  mores  rapidly  forwards  eastirard, 
or  in  the  direction  of  the  sun's  motion;  and  that  at  other  times  he  retro- 
grades for  a  short  space,  or  mores  westward,  and  then  returns  a^in  to  his 
forward  course.  Moreover,  that  sometimes  he  moves  fiister  in  longitude 
than  the  sun,  and  sorartlmes  slower;  so  tliat  at  one  time  he  gains  upon, 
Aiid  at  another  is  pjniiied  upon  by  him.  Now,  in  this  way  he  will  he 
seen,  if  to  the  west  of  the  sun,  after  u  time  so  to  have  gained  upon  him 
B&  actually  to  have  overtaken  him,  to  have  passed  him,  and  to  have 
passed  considerahly  to  the  cast  of  him,  rising  before  faim  in  the  moming, 
and  setting  hoforo  him  in  the  evening;  and  thus,  being  what  is  called  a 
morning  star,  ho  will  continue  to  gain  upon  the  sun,  getting  farther 
from  him  to  the  eastward,  for  about  fifty-eight  days,  and  then  the  sim 
will  begin  to  gain  upon  him,  and  in  fifty-eight  days  more  ^vill  hare 
overtaken  him,  will  ]>ass  him,  tmd  continue  to  lenre  him  further  behind 
for  another  fifty-eight  days,  when  the  planet  will  begin  to  gain  on  the  sun 
u  before. 

But  let  us  follow  these  motions  yet  more  accurately.  Suppose  that 
on  the  Ist  of  January  Mercury  was  at  one  of  his  stationary  points,  and  his 
apparent  diameter  measured  by  meims  of  the  micrometer,  and  his  longitude 
marked  on  a  chart;  on  the  10th  of  January  be  will  have  appeared  to  move 
forward  in  longitude  through  about  7°,  the  sun  having  moved  somewhat 
more;  and  if  liis  apparent  diameter  be  now  measured,  it  will  be  found  to 
have  become  considerably  less  than  it  was,  so  that  his  distance  must  have 
become  greater:  taking,  moreover,  bis  first  distance  from  the  point 
supposed  to  represent  the  earth's  place  on  the  chart,  and  his  present 
distance,  in  the  inverse  ratio  of  his  apjmrent  diameters,  and  giving 
him  his  proper  longitude,  we  shall  find  his  place  on  our  chart  at 
this  second  period.  The  10th  of  February  will  find  him  advanced 
about  forty  more  degrees  eastward;  in  which  time  he  will  have 
considerably  gained  upon  the  sun ;  and  his  diameter,  if  ei^amined, 
will  be  found  to  be  still  less  than  at  the  last  observation;  so  that  he 
must  yet  further  have  receded  from  the  earth:  his  new  position  will  be 
marked  on  the  chart  like  the  last.  This  diminution  of  his  apparent 
diameter,  and  conseriuent  increase  of  his  actual  distance  from  the  earth, 
will  continue  until  about  the  22nd  of  February,  when  it  will  attain 
its  maximum,  and  the  planet  will,  in  the  intervening  twelve  days,  have 
advanced  at  least  15°,  still  gaining  on  the  sun.  On  the  1 0th  of  March 
the  apparent  diameter  will  have  diminished  to  about  what  it  was  on  the 
10th  of  February,  and  the  planet  will  have  moved,  in  the  intervening 
twenty-nine  days,  through  about  44°  of  longitude^  greatly  gaining,  as 
before,  on  the  sun.  The  20th  of  March  will  find  him  advanced  18**, 
and  still  rapidly  gaining  on  the  sun,  and  his  apparent  diameter  will 
hare  considerably  increased:  the  next  eleveii  days  completing  the  month 
ivill  only  find  him  advanced  12°,  still  gaining,  however,  upon  the  sun, 
but  gnaWy  less  than  in  the  preceding  ten  days.  With  tliis  diroinution 
of  Ma  motioa  forward  in   tlie    ftitc^Viou  oC   the  signs,   bis   motion 


I 


1 


TTDB  A^FAIULNT   MOTIONS   OF   TUB   PLANETS. 


w 


directlj  towards  the  cartli  irill,  however,  he  greatly  increased,  as  will  ho 
indicated  by  a  rapid  increase  in  his  apparent  diameter.  From  the  1  bC  to 
the  lOtU  of  April  the  planet  will  only  hare  mored  through  fivo  degrees 
of  longitude;  on  the  lOtli^  his  ap|>arent  diameter  will  have  become  again 
what  it  was  on  the  1st  of  January;  and  he  will  appear  stationary  in  the 
henrcns, — that  is,  stationary  in  longitude;  for  a  daily  and  exceedingly 
rapid  variation  in  his  apparent  diameter  will  indicate  that  he  is  rapidly 
approaching  the  earth.  After  two  or  three  days,  it  will  be  manifest  that 
the  planet  is  now  going  backwaril  in  the  heavens,  or  towards  the  west; 
and  by  the  20th  of  April  he  will  have  retrograded  through  at  least  6*, 
and  his  apparent  diameter  will  then  bo  the  greatest:  this  rclrogTadntion 
will  continue  until  about  the  2tith,  when  he  will,  on  the  whole,  have 
retrograded  through  from  U°  22'  to  IS"*  44'.  Between  the  20th  and  20th 
Lis  apparent  diameter  vnW  have  diminished,  precisely  in  the  same  order 
and  proportion  in  which  it  increased  Ixom  the  lOth  to  the  20th.  After 
the  28tlif  having  appeared  stationary  for  a  few  days,  he  will  begin  to 
advance^  and  will  go  through  precisely  the  some  changes  as  he  commenced 
on  the  Ist  of  January. 

The  planet  was  gaining  upon  the  sun  from  about  the  end  of 
January  to  the  end  of  jlarch.  During  this  period  he  will  have  passed 
from  his  greatest  distance  westward  of  the  sun  to  his  greatest  distance 
eastward,  and  will  thus  have  passed  him  in  longitude,  or  at  some  in- 
tervening time  had  the  same  longitude  with  it:  he  is  then  said  to  be  in 
conjunction  with  the  sun. 


& 


If  the  placet  of  the  planet  at  a  series  of  different  times  he  marked 
on  our  chart  ai  dotoiibed  above,  and  the  points  joined^  the  Uaa  y^\i^:u^ 
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them  will  be  the  actual  peth  of  the  planet  in  respect  to  the  earthy  and 
it  will  he  curved,  somewhat  like  that  traced  in  the  foregoing  6gure, 
havin;:^  n  series  of  loops^  wliich  mark  its  stationary  points  and  peTiodt 
of  rctrogradation  in  longitude. 

Now,  if  similar  observations  be  made  with  respect  to  Venus,  an 
analogous  path,  with  less  frequent  loops,  will  W  fouml. 

Now  these  motions  of  Mercury  and  Venus  in  respect  to  the  earth, 
and  the  positions  which  at  slated  times  Uiey  occupy,  arc  exactly  the 
same  as  though  they  rerolved  round  the  sun,  the  one  in  67***969,  the 
other  in  224'-70<>,  and  that  tlio  sun  revolved  with  them  round  the  earth; 
and  if  the  motions  of  the  other,  called  superior,  planets  be  observed,  and 
their  paths  traced,  tlie  result  will  be  the  same.  Thus  t)ic  system  of 
Tyeho  showed  a  profound  ttcc|uuintance  with  the  uetnal  motions  of  the 
heavenly  bodies,  and  a  most  careful  and  accurate  com])arison  of  them. 

But  it  will  at  once  strike  the  reader  that  these  motions  of  the  planets 
in  respect  to  the  earth,  on  the  hypothesis  that,  revolving  round  the  sun^ 
thc}',  together  with  the  sun,  revolve  round  the  earth,  are  precisely  the 
same  as  they  would  be  on  thc  opposite  h>-|)othesis,  that,  everything  elso 
remaining  the  samC}  the  sun  did  not  revolve  round  the  earthy  but  the 
earth  about  tlte  sun. 

It  is  a  known  principle  of  motion,  to  wliich  reference  has  before 
been  made,  that  if  there  be  any  number  of  bodies  moving  in  any  way  ia 
respect  to  one  auollicr,  and  if  to  each  there  be  communicated  the  same 
velocity,  all  th  e  velocities  thus  communicated  being  parallel  to  one  an- 
other, and  in  the  some  direction,  then,  whatever  may  be  the  ac^i/a/ motions 
of  the  bodies  after  these  new  velocities  are  communicated  to  them,  their 
relative  motions  will  be  precisely  the  same  as  they  were  before;  that  is, 
after  the  same  times  they  will  be  at  precisely  the  same  real  and  ntigular 
distances  as  they  were  before;  rmd  thus  the  relative  positions  of  tdl  the 
rest,  as  seen  from  any  one  of  them,  will  appear  precisely  thc  same  on 
both  hypotheses.  Hence,  then,  thc  sun  revolving  round  the  earth,  and 
the  planets  round  thc  sun  in  any  yfwy^  if  we  suppose  that  to  the  sun,  the 
earth,  and  thc  planets,  thus  revolving,  there  be  communicated  severally 
the  same  velocities  in  parallel  directions,  whatever  Ll»ese  may  be,  the 
relative  positions  of  the  suk,  earth,  moon,  and  planets,  will  be  precisely 
the  same  as  before;  they  wiU  be,  aftrr  the  same  times,  at  the  stmie  actual 
distances  from  us  and  from  one  onolber,  and  in  the  same  positions  in  the 
heavens,  as  before.  Now,  let  us  suppose  the  velocity  thus  communicated 
to  them  in  common  to  be  that  with  which  the  sun  has  been  supposed  to 
move,  but  in  an  opjwstle  direction.  The  earth,  which  before  stood  stiU, 
will  now  move  with  the  velocity  which  the  sun  before  had;  and  the  sun, 
having  now  communicated  to  it  a  motion  equal  to  that  with  which  it 
before  moved,  but  Ln  an  opposite  direction,  will  stand  still, — whilst  the 
planets  moving  in  respect  to  the  sun  precisely  as  they  did  before,  will 
now,  as  they  did  before,  revolve  continually  round  him,  and  in  thc  same 
times.  Thus,  then,  it  appears  that  thc  sun  will,  by  the  motion  tlios 
communicated,  be  at  rest;  the  earth  will  revolve  round  the  sun  with  the 
Telocity  the  sun  had  before;  and  the  planets,  too,  will  all  revolve  round 
the  sun,  now  at  rest,  precisely  as  they  did  before  round  the  sun  in  motion. 
Thus,  then,  T^'Latevcr  be  thc  relative  ];»osilions,  motions,  and  appeiu-aace* 
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the  sun  and  planets  as  seen  from  tlie  earth,  on  the  supposition  that 
the  sun,  with  the  plnncts,  revolves  round  the  earth  at  rest,  the  same  will 
they  he  on  the  supposition  that  tlie  earth  and  planets  all  revolve,  each  in 
its  partieular  orhit,  round  the  sun  at  rest.  And  conversely,  if  the  earth 
and  planets  all  do  in  reality  revolve  round  the  sun  at  rest,  the  appearances 
irhich  they  will  present,  in  reference  to  each  other,  and  as  seen  from  the 
rth,  will  be  precisely  the  same  as  though  the  earth  were  at  rest,  and 
the  sun  carried  the  planets  with  it  in  an  annual  revolution  ahout  the 
earth.  MTiatever  are  the  appearances  eonesponding  to  the  last 
hypothi'fiis,  the  same  are  those  corresponding  to  the  first.  Now  we 
have  shinvH  the  actual  appeunuices  of  the  heavens  to  correspond  with  the 
last  hypothesis:  they  correspond,  therefore,  to  the  first, — that  is,  they 
arc  the  same  as  they  would  be  if  the  sun  were  at  rest,  and  the  earth  and 
planets  each  revolved,  in  its  particular  orbit,  round  him.  And  these  are 
the  only  two  hypotheses  which  can  possibly  explain  the  appearances  in 
question.  Also,  the  hypotliosis  that  the  earth  is  at  rest  in  the  centre  of 
the  system  has  in  a  preceding  pHperheen  sho«*n  to  be  false.  It  follows, 
therefore,  tliat  the  other  hyptithisis — that  of  the  quiescence  of  the  sun 
in  tlic  midst  of  our  system  of  planets,  and  the  rrguliu:  revolution  of  our 
earth  with  the  rest  of  the  pinncts  ahout  it,  as  a  common  centre, — is  the 
true  hypothesis,  and  that  it  constitutes  the  real  system  of  the  universe. 

Since  the  apparent  motions  of  the  planet  in  respect  to  the  earth 
are  those  represented  by  the  looped  line  in  the  figure  on  page  27^, 
it  is  manifest  that  there  are  certain  periods,  when,  being  at  any  of 
these  loops  in  its  apparent  orbit,  its  motion  is  in  a  contrary  direction 
from  that  wliich  is  its  general  tendency.  At  those  periods  it  is  said  to 
retrograde.  Moreover,  there  are  certain  periods  of  its  motion  in  each 
of  these  loops,  when  it  is  not  moving  at  nil  in  the  general  direction  of 
its  motion  or  the  contrary,  neither  to  the  east  nor  the  west,  but  directly 
towards  or  from  the  earth;  although  at  these  periods  it  rapidly  alters  its 
magnitude  and  brightness,  by  reason  of  the  variation  in  its  distance,  yet 
it  does  not  at  all  alter  its  position  in  the  heavens :  under  these  circum- 
stances it  is  said  to  be  at  its  stalionartf  point. 

The  follomng  are  the  arcs  through  which  the  planets  seyerallj 
retrograde : — 


Mercury, 
Venus 

Mars     . 
Jupiter 
Saturn 
Uranus 


from 


9»  22'  to  15'  44' 
14"  35'—  \r  12' 
10"  6'—  19"  3fi' 
9*  51' —  9"  59' 
6»4l'—  6' 55' 
3*36' 
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TUE    StXODIC    Uf.VOLUTIONS    of   the    PtAXETS. 

Tub  synodic  revolution  of  a  planet,  is  the  time  of  its  returning  from 
any  position  in  respect  to  the  earth  into  that  position  again.  It  is  evi- 
dent, that  since  the  periodic  time  of  the  earth  is  different  from  that  of 
each  of  the  other  planets, — these  are  perpetually  attcring  their  positions 
in  respect  to  it,  the  one  gaining  perpetually  Jn  longitude  upon  the  other. 
Moreover,  it  is  evident  tlia^  thq .  saxiie  relative  positions  \i\^  louigL<.u.d<^ 
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will  be  a  secoml  time  utUiinccI,  or  they  will  have  completed  A  synodio 
revolution,  when  one  has  thus  gained  a  space  e<iual  to  SW*  upon  the 
other,  or  some  multiplo  of  li&P;  for  whatever  wu  the  angular  space 
which  before  separated  them,  it  will  now  be  360**  sulded  to  that  ■{Nieev 
tome  multiple  of  SiM)^  added  to  it,— that  is,  measured  on  tho  circle 
it  will  bo  the  savic  separation. 

Now,  we  may  readily  calculate  under  these  circumstances  what  are 
their  mean  synodic  motions.  Let  xl%  take  their  mean  daily  motions  in 
longitode,  and  subtract  them  from  one  another.  We  shall  then  have 
their  relutive  daily  motion,  or  the  daily  gain  of  one  on  the  other  in  lon- 
gitude. All  that  wo  want,  then,  is  to  know  how  many  of  the#e  daily 
relative  motions  will  make  up  3ti()°  of  relative  motion,  or  of  gain  of  one 
on  the  other  in  longitude ;  and  this  is  done  at  once,  by  dividing  3G</*  by 
this  difference*. 

The  sidereal  and  synodio  times  of  the  planets,  or  the  times  after 
which  they  return  into  the  same  position  in  respect  to  the  earth,  ore  as 
follows  :^ 

Blilcroal  tlm«.  Bjmodio  time. 

Da/ft-  D«yi. 

Mercury 87il69  .  .  .  115-8774 

Venu 2247  .  .  .  563-9309 

Earth 366236 

Marii 68fi  <J79  .  .  .  779-9364 

Jupiter 4332-584  .  .  .  398-8S46 

Saturn lU75d-219  .  .  .  178-0919 

Uranus 3U686'8*^0  .  .  .  369-6663 

Not  only  can  we,  however,  thus  find  the  time  after  which  any  two 
planets  will  occupy  the  same  relative  positions,  but  we  can  extend  this 
method  of  computation  to  three  or  four,  or,  indeed,  to  the  whole  number. 
It  would  be  possible  to  tell  when  all  tht?  planets  would  occupy  the  same 
relative  positions  as  at  the  present.  It  has,  indeed,  been  calculated  by 
Laplace,  that  the  common  s^Tiodic  lime  of  the  six  great  planets  is  17,000 
nullions  of  years.  The  manner  of  this  computation  will  easily  bo 
understood  from  one  case  of  its  application. 

'Suppose  it  were  required  to  iiud  when  the  earth,  Venus,  and  Jupiter, 
would  occuj>y  again  the  same  relative  positions  as  at  the  present  moment. 
The  sj'nodic  period  of  Venus  and  the  earth  is  583''*9.  We  know,  then, 
that  after  this  period,  or  any  complete  number  of  times  this  period, 
Venus  and  the  earth  will  be  in  the  same  positions  relatively  as  now. 
Moreover,  the  synodic  period  of  the  earth  and  Jupiter  is  4332«i*S.     So 

•  The  fnllowing  very  simplo  nlgobnucal  formula  dotonninca  the  synodic  time  in 
terms  of  the  pchodio  timon.  Let  A  uid  U  bo  tfao  periodic  timoa  of  any  two  planets  in 
J         ^,  3C0       ,  360   .    .  ...  ,  »«0       360  .     ,    . 

daya,  then  are  — —  and  -— -  their  mean  daily  motions,  and  — is  thcvr  rvlativ* 

Ji  D  A  B 

daily  motluu.     Let  S  t>«  their  synodic  time  in  days,  or  tho  nnmbor  of  days  in  which 

they  separate  from  one  another  tu  longitude  through  S60    /,  _  is  their  daily 

S 
tlon  or  rclstivc  motion. 

/,  36O_3eo_30O.2_l^_l  B  -  A 

■"A         B   "  S  ■"  A      D»  *^*  '»  =     AB  ' 
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^^hat  Jupiter  and  the  eartH  ■will  be  in  the  same  relatirc  positions  as  now- 
after  any  complete  number  of  times  ihh  period.     If,  then,  wo  can  find 
any  two  numbers  such  that  the  synodic  time  of  Venus  being  multiplied 
^^b/  the  one,  shall  e<iual  the  synodic  time  of  Jupiter  multiplied  by  th» 
^Hpther,  we  know  that  after  the  number  of  days  represented   by  cither  of 
^^Hiese  products^  Venus  will  be  in  the  same  position  in  respect  to  the 
^^Hrth  M  it  is  now,  and  the  earth  will  be  in  the  same  {losition  in  respect 
^'to  Jupiter, — that  is,  nil  three  will  be  in  the  H.uno  relative  positions  as  at 
the  present  moment.     This  process  is,  in  point  of  fact,  that  of  finding  a 
common  multiple  of  the  two  numbers.     Any  such  common  multiple  will 
give  the  time  after  which  the  phenomenon   will  return, — the  least  will 
give  the  Jtrxt  time.     The  calculation  o(  these  matters  formed  an  import- 
ant feature  in  the  labours  of  astrologers,  and  many  wonderful  things 
were  beUered  by  them  of  their  relation  to  the  affaiis  of  men  and  the 
destinies  of  empires. 

Others  of  the  planetary  phenomena  believed  to  be  pregnant  with 
important  consequence  in  human  transactions,  were  their  conjunctions. 
"When  two  planets  have  the  same  longitude,  they  are  said  to  be  in  con- 
junction. The  time  of  such  a  conjunction  is  readily  found.  Suppose 
the  present  longitude  of  two  of  the  planets  to  be  known;  their  difference 
will  be  the  angular  space  which  one  will  have  to  gain  on  the  other  before 

■«Qch  a  conjunction  can  take  place.  Now,  subtracting  thoir  daily  motions 
In  longitude  from  each  other,  we  know  how  much  they  gain  daily. 
"XTe  can,  therefore,  at  once  tell  how  many  days  it  will  tuke  to  gain  the 
whole  existing  difference  of  longitude,  and  thus  bring  the  planets  actually 
in  conjunction.  The  same  sort  of  calculation  may  be  extended  to  the 
conjunction  of  any  number  of  plan«is. 

^It  is  said  that  a  conjtinction  of  firo  planets  took  place,  and  was 
served  in  China,  in  the  year  2500,  B.C.     There  was  another  of  which 
t  have  authentic  record   a.d.  U8H:  it  took  place  between  the  wheat- 
ear  of  the  Virgin  and  a  Libme.     Great  disasters  were  predicted  as  the 
consequence  of  this  conjunction,  belied  by  the  result. 

It  must,  however,  be  admitted  in  favour  of  planetary  influences, 
that  at  the  moment  when  the  cannon  were  announcing  to  the  people  of 
Paris  the  peace  of  1801,  the  Moon,  Jupiter,  and  Venus,  were  in  con- 

Pi      junction  somcwliere  near  the  heart  of  the  Lion. 
f-        Laplace  calculated  the  secular  periods  of  Jupiter  and  Siitum  from  a 
conjunction  of  these  planets  observed  by  on  Arab  astronomer  on  the  30th 
of  October,  1007. 
^K         Kepler  remarked,  that  in  748  of  Rome,  Jupiter,  Mars,  and  Saturn, 
^pwcrc  in  Pisces  in  February  and  March,  and  that  in  April  and   May 
Venus  and  Mercury  were  in  conjunction  with  tho  sun;  and  from  these 
fiicts  he  concluded,  on  antrological  principles,  that  onr  Saviour's  birth 
^■look  place  in  that  year,     v^uch  was  the  weakness  of  one  of  the  greatest 
^BBcn  who  have  ever  devoted  themselves  to  science. 
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*  [Cootmued  from  p.  173.]  ^^^^H 

TnE  Conunisston  applied  to  MM.  Didot,  and  requested  from  their 
liberality  a  few  experiments,  and  from  their  experience  an  opinion,  oa^H 
the  value  of  this  process.  Iljcse  gentlemen  did  not  hesitate  ro  dechira^B 
that  it  would  be  vain  to  attempt  the  restoration  of  the  design  on  paper 
so  prepared,  and  afterwards  bleached.  They  considered  it  very  practicable 
to  print  a  design,  analogous  to  that  previously  described,  in  two  inks  at 
the  same  pull. 

These  gentlemen  were  also  kind  enough  to  nmke  several  experimenti 
vith  US,  in  which  were  employed,  for  one  part,  the  delible  varnish-ink,  and  h 
for  the  other,  an  indelible  ink  prepared  by  whitening  common  printing- ^| 
ink  with  a  considerable  dose  of  sulphate  of  barytes.     Wo  lay  before  (he 
Acjulemy  the  results  of  these  experiments,  which,  notwithstanding  the 
imperfections  of  first  attempts,  have  convinced  us  that  this  meims  mighi^ 
be  used  in  practice  with  accuracy  and  economy,  if  the  presses  which  it) 
requires  were  obtained. 

But  after  what  wc  saw  in  the  establishment  of  the  MM.  Didot,  am 
from  our  own  knowledge  of  t\'pograp Ideal  processes,  we  feel  it  a  duly  t©J 
add,  that  the  real  efficiency  of  this  mode  is  confined  to  the  prevention  ol 
the  blenching  of  the  used  stamp.     If  that  of  fidsification  in  addition  \m^ 
contemplated,  it  can  only  be  carried  to   the   extent  which  the  Board 
Stamps  require,  by  a  better  choice  of  design;  and  as  every  design  typo-i 
gra]>hically  printed  can  always  be  reproduced  by  hand,  this  paper,  thonghj 
offering  some  difhcultics  to  the  falsifier,  does  not  present  to  liim  unj 
which  are  absolutely  insumiountJible.     If  the  Board  of  Stamps  would 
give  up  tlu^  hand-made  paper,  and  adopt  that  made  by  the  machine,  thcy^H 
would  find  that  cylinder-printing  would  give  them  the   means  of  pr&-H 
Tenting  the   bleaching  of  the  used  stamp,  and  als(^-the  falsification  of 
public  and  private  deeds. 

The   Commission    does    not    shrink   from   the  discussion  of    the 
respective  merits  of  these  two  kinds  of  paper.     If  it  should  be  decided^ 
to  be  desirable,  they  would  institute  experiments  for  the  purpose  of  di»-^| 
criminating  their  characteristic  qualities.     At  present,  thoy  say  no  niore^^ 
than  that  in  advising  processes  which  will  not  be  perfect  unless  machine- 
made  paper  be  employed,  it  is  evident  they  consider  this   kind  of  paper 
capable  of  furnishing  to  the  Government  every  guarantee  which  they  are 
hound  to  require. 

Hitherto,  we  have  not  noticed  a  case  which  often  occurs  in   the 
Tarious  applications  of  stamped  paper.     It  must  be  of  a  kind  that  will 
bear  common  printing,  for  there  are  many  instruments,  of  which   large^^ 
numbers    are  required,   and  that  must  be  stamped,   which,   with   th^B 
exception  of  some  blanks  left   for  filling  up  by  luaxd,  are  previously 
printed  upon  this  paper. 

The  8tamp-pa|H;r  ought,  therefore,  to  possess  the  property  of  sus- 
laining  the  damping  which  the  typographical  printer  gives  to  the  paper 
before  be  jnakea  use  of  it.    Tbe  Commission  felt  obliged  to  submit  the 
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paper  whicli  they  recommend  to  this  kind  of  proof,  and  they  present 
specimens  of  it,  so  proved,  to  the  Academy.  They  found  no  injury  pro- 
duced by  the  operation;  the  design  was  uninjured,  and  the  impression 
perfect. 

The  bleaching  of  used  stumps  may  therefore  be  prevented  by  the 
following  methods:— 

1.  By  printing,  with  a  cylinder,  on  machine-made  paper,  in  common 
ink  tliickened  by  plaster,  designs  of  great  delicacy. 

2.  By  printing,  with  the  copperplate  press,  either  on  machine-  or  on 
hand-made  paper,  in  common  ink  thickened  by  plaster,  designs 
of  great  delicacy  obtained  by  a  mechanical  process. 

3.  In  printing,  with  the  typographical  press,  on  hand-made  paper, 
small  figures  in  two  parts,  one  deliblc,  the  other  indelible.  For 
the  indelible  ink,  common  printing-ink,  whitened  by  sulphate 
of  barytes,  may  be  used;  and  for  the  dcliblu  ink,  a  mixture  of 
hatters'  sediment,  chalk,  and  vamiab. 

But,  as  of  these  processes,  the  two  first  only  can  be  used,  if  it 
proposed  to  prevent  at  the  same  time  the  falsification  of  the  written 
laracter,  wc  do  not  offer  the  third  but  with  the  reservations  we  have 
reviously  made.  We  insert  it  rather  to  put  in  a  strong  light  tbo  ine&- 
ciency  of  the  typographical  process,  than  to  recommend  its  adoption  by 
the  Board  of  Stamps. 


W. 


SficmoN  III. — Falsi/icalion  of  I  he  H'ritien  Character  in  Public  and 
Private  Documents, 


HTb  have  already  stated  that  the  Commission  consider  the  question  of 
the  bleaching  of  used  stamps,  and  that  of  falsification  of  the  written  cha- 
racter in  public  and  private  documents,  to  be  inseparable. 

Among  the  several  modes  of  falsification,  the  most  difficult  to  accom- 
plish, and  the  easiest  to  prevent,  arc  those  in  which  n  part  only  of  the 
document  is  operated  upon,  and  it  is  these  which  we  now  propose  to 
consider. 

In  order  to  effect  a  partial  falsification  on  p€'ipcr  covered  with  a 
delible  design,  it  is  necessary  that  the  design  be  either  preserved  or 
reproduced.  Both  these  operations  re<juire  to  be  done  by  hand,  and  it 
is  certain  tliat  they  may  be  rendered  impracticable  even  to  the  most 
skilful. 

It  is  indispensable,  as  we  have  previously  stated,  to  reject,  in  the 
composition  of  the  design,  all  irregular  figures,  all  personages,  all  orna- 
ments, and  to  adopt  geometrical  figures,  perpetually  repented,  and,  in 
order  to  ensure  their  perfect  resemblance,  executed  by  mechanical  means. 

The  Commission,  in  its  former  report,  advised  the  use  of  designs 
produced  by  the  aid  of  the  rose-engine.  Such  designs  would  certainly 
answer  the  end  in  view,  but  better  may  be  obtained.  Figures,  of 
great  regularity,  of  absolute  identity,  and  of  invariable  form,  ore  pro- 
duced by  the  steel-roller  process,  a  kind  of  engraving,  by  which,  after  an 
original  of  extreme  perfection  has  been  prepared,  transfers  may  not  only 
be  made  without  the  slightest  injury  to  it,  but  the  original  may  be  still 
corrected  and  improved  to  an  indefinite  extent. 

The  Commission  have  examined  with  great  interest  tome  dfi&v^g^ 
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executed   in   this  manner,  which   have  been   submitted   to   them   hj 
M.  Emile  Grimp^f  one  of  our  most  able  mechanicians. 

They  are  a  species  of  mail- or  net- work,  compoMdofimaUhexag^na, 
which,  Been  by  a  lens,  prosent  very  minute  geometrical  figures,  perfectly 
identical,  and  of  whicli  the  moat  able  artists,  nutwithvtanding  our 
entreaties,  hare  been  un^villing  to  attempt  eithor  the  reproduction,  or 
the  charging,  by  hand.  M.  Orimpc  diversifies  his  dpsigns;  he  can  pro- 
duce, by  his  procesBes,  stars  var_>*ing  in  the  number  of  their  niy»;  he  can 
trace  Hpirals,  Sec;  and  thus  give  the  power  of  changing  the  design  of 
the  stamp  at  will. 

There  is  also  an  essential  diflercnce  between  the  propositions  of 
M.  Qrimpe  and  those  of  the  former  ComnuBsion.  Your  Commisaion 
having  had  in  view  the  fraudulent  bleaching  of  the  old  stamped  paptf 
only,  suggpstcd  for  its  suppression  tbc  printing  of  a  delible  mark  abont^ 
an  inch  and  a  half  long  in  the  middle  of  the  sheet;  M.  Orimp6,  ftiming 
at  the  prevention  of  all  fiilsification  of  the  written  character,  proposes  to 
extend  his  design  over  the  whole  surface  of  the  sheet  of  stamped  paper. 

Your  Commission,  perfectly  convinced  that  the  designs  of  M .  Grim 
would  attain  the  end  they  had  in  view,  took  great  interest  in  lucertai 
that   they  could  be    printed   in  delible  ink.     With  the  assistsnoe 
this  skilful  artist)  they  made  t}ie  following  essays:- — 

The  design  was  engraved  on  a  cylinder.  Proofs  wore  obtaintd 
from  it,  after  it  had  been  inked  by  hand  with  the  delible  Yamish-ink, 
without  difficulty. 

Wc  were  willing  to  go  further,  and  take  proofs  in  an  aqueous 
ink  also;  but,  on  attemjiting  to  ink  the  cylinder  by  hand,  and  then 
to  take  the  proof,  it  was  found  that  the  ink  dried  loo  rapidly,  and 
could  not  be  transferred  to  the  }>Hpcr.  When  the  employment  of  an 
aqueous  ink  is  attempted,  the  inking  and  the  printing  should  rapidly 
succeed  each  other,  so  that  there  should  not  be  sufficient  time  for  the  ink 
to  lose  its  fluidity  before  the  pressure,  which  is  to  tronfcr  it  to  the  papery 
can  be  given.  In  short,  not  only  was  the  cylinder  lent  to  us  by  U. 
Qrimpe,  necessary,  but  also  the  printing-machine  of  which  it  forms  a  part. 

M.  (irimpe  did  not  possess  tlic  kind  of  printing-press  which  W6 
required;  but,  by  his  assistance,  we  found  one  that  answered  our  pur* 
pose  to  a  certain  extent,  at  the  establishment  of  AI.  Godcfroy,  at  Sureuesi 
and  which  had  been  n^oA  in  the  printing  of  linen,  calico,  &c.  M.  Code* 
froy  was  kind  enough  to  place  it  at  our  disjM>siil. 

The  cylinder  engraven  by  M.  Grimpe  having  been  adjusted  to  lliit 
press,  we  printed  several  rolls  of  machine-made  paper,  and  obtained 
impressions  quite  as  clear  as  could  be  expecte<l  from  a  muchiue  which 
had  not  been  constructed  for  printing  of  paper. 

We  substituted  for  the  machine-made  paper  long  rolls  of  paper, 
made  by  ghuing  sheets  end  to  end  by  hand,  and  were  convinced  that 
the  printing  of  them  was  equ;Llly  practicable,  and  the  results  satisfactory. 

The  ink  which  we  employed  was  made  with  moulders'  plaster,  and 
writing-ink  of  the  best  quality*  ground  for  a  long  time  together.  Tka 
pressmen  considered  it  excellent  for  the  purpose. 


I 
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*  The  writiDg-ink  used  was  thst  Ubcllcd  "  eywre  double  de  h  petUe  tertu^ 
knows  for  its  excellence. 
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ft  If  some  fault  should  be  found  with  the  specimens  we  livy  hoforo  the 
l^ciideniy,  it  must  be  recollected  that  we  were  tinder  the  necessity  of 
"itrintiDg  upon  paper  with  a  machine  which  had  been  constructed  for 
printin^r  an  cloth;  slight  na  this  incoDTenience  was,  wo  had  it  not  In  our 
power  to  remove  it. 

The  Commission  would  recommend,  if  designs  were  adopted  similar 
to  those  which  have  been  submitted  to  them  by  M.  Grimp^,  that  the 
lines  should  be  extremely  delicotc,  and  of  little  depth.  Blacker  ink.  and 
more  nearly  resembling  ordinary  ink,  might  then  be  used;  there  wonld 
be  less  necessity  to  thicken  it  with  plaster;  and  finally,  the  difficulty  of 
imitation  by  hand  would  be  increased. 

It  must  be  understood,  that  nAer  an  impression  has  been  token,  the 
projection  of  the  ink-line  must  be  destroyed   cither  by  calendering  or 
(Cylinder-pressing,  in  order  to  avoid  the  indentation  or  hollow  which  the 
[iking  of  the  ink  into  the  paper  might  produce. 

The  Commission,  therefore,  persist  in  asserting,  that  by  printing 
delible  design   on  mucbine-made  paper,  in  an  aqueous  ink,  and  by 
leans  of  a  cylinder  engraven  with  extremely  small,  regular,  and  similar 
igurcs,  a  protective   paper  might  bo   obtained  which  would  be    well 
lapted  to  prevent  partial  falsihcalions.     But  would  it  not  also  be  possible 
to  obtain  a  sufficient  protection  against  this  species  of  fraud,  by  the  use 
of  typographical  processes  and  two  kinds  of  ink? 

•  Tliis  is  difficult,  if  not  impossible,  although  among  the  processes  the 

knowledge  of  which  we  owe  to  M.  Cirimpe,  there  is  one  which  might 
complete  the  process.  In  fact,  the  circumstance  which  renders  the  use 
of  this  mode  unavailable  against  partial  falsification,  excellent  as  it  is 
againbt  the  bleaching  of  the  old  stamps,  is,  that  such  designs  as  can  \te 
printed  typographically  are  never  sufficiently  delicate,  and  therefore  they 
can  always  be  imitated  Iiy  h(md. 

■  But  after  a  design,  tlie  most  delicate  that  can  be  obtained  in  two 

Inks,  has  been  printed,  an  embossment  may  be  given  to  the  whole  surface 
of  the  paper  by  passing  it  between  two  finely-grooved  cylinders.  Tha 
difficulty  of  partial  falsiBcation  is  increiised  by  tbis  means;  for  the  effect 
of  the  embossing  is  to  obstruct  the  pen  of  the  person  who  would  restore 
the  obliterated  design:  he  could  not  introduce  it  into  the  furrows,  and  his 
attempt,  examined  by  a  lens,  would  exhibit  the  fraud. 
[,  We  mention  the  embossment,  in  order  that  we  may  omit  nothing 

vbich   can  enlighten  the  Board;   but  the   Commission,    after    mature 
examination  of  the  process,  feel  obliged  to  reject  it      They  arc  con- 
Tinced  that  tlie  embossment  greatly  diminishes  the  strength  of  the  [lapcr 
in   the   direction   of  the  furrows  which  it   produces.     The  weakening 
e^ect  is  evident  on  the  slightest  experiment.     This  is  a  very  serious 
objection,  particularly  when  wc  consider  it  with  regard  to  paper  intended 
to  preserve  important  documents  during  a  long  scries  uf  years,  liable  to 
^^  he  exposed  to  numerous  accidents  of  friction  and  of  carriage,  and  to  be 
^■^rumpied  and  folded  in  every  variety  of  manner.     Further,  paper  so 
^^ embossed  would  present  great  inconvenience  to  writers,  the  pen,  spring- 
ing from  one  ridge  to  another,  would  defy  all  command  in  the  direction 
of  it,  and  the  written  characters  would  be  deficient  in  firmness;  rapidity 
and  freedom  would  therefore  be  greatly  diminished. 
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Tlie    latter  annoyances  ^voold  not   take  plac«  If,  as  M.  Gnmp^ 
further  proposes,  the  embossment   shouM  l>e    deferred  until   after  th< 
writing  is  completed,  in  the  manner  of  on  extra  stamp  to  ensure  it  agaioslj 
attempts  at  falsification. 

But  then  it  becomes  indispensable  to  examine  whether  tills  embasft*! 
ment  could  not  he  removed   by  the  employ  of  certain  chemical  agenta 
which  would  cause  the  paper  to  swell,  or  by  some  mechanical  mean* 
which  would  smoothen  the  surface.     The  embossed  papers  of  M.  Grimptf ' 
were  not  found  to  be  proof  against  such  means ;  we  smoothened  them 
periectly,  and  removed  every   trace  of  the  embossment.     AVe  therefore 
rejected  this  process;  for  if  it  be  applied  afber  the  writing,  it  is  of  no 
and  if  applied  before  it,  it  interferes  with  the  action  of  the  pen, 
throws  new  difficulties  in  the  way  of  the  skilful  penman. 

The  Commission  would  willingly  adopt  one  application  of  emboss- 
ment, to  which  M.  tirimpe  wa«  led  by  their  requisitions.  Desiring  to 
hare  from  him  an  indelible  stamp  which  would  exactly  coincide  with  the 
dclible  vignette,  M.  Grimpe  printed  a  design  iu  deljble  ink,  and  on  the 
margin  for  the  whole  he^ht  of  the  sheet  he  continued  the  design, 
tminterruptedly,  without  ink,  in  the  nvmner  of  embossing,  or  coloorleas 
•tamping. 

It  would  certainly  l>e  shorter  to  remake  stamped  paper,  than  to 
use  again  the  sheets  of  such  a  paper  after  bleaching. 

Thus,  with  a  duliUle  design,  inimitable  by  hand,  and  impossible  to 
be  transferred  to  the  stone,  we  have,  definitively,  everything  necessary  to 
prevent  the  bleaching  of  stamped  paper,  and  the  perpetration  of  th« 
fraud  which  we  have  termed  partial  falsification.  But  this  species  of 
fraud  is  not  the  only  one  to  be  feared. 

We  now  come,  in  fact,  to  falsifications  which  are  the  most  easy  of 
execution,  and  consequently  the  most  difficult  to  prevent.  They  are 
tliosc  in  which  somo  few  words  only  of  a  document  are  required  to  be 
preserved,  and  all  the  rest  to  be  removed,  for  the  purpose  of  substituting 
otheja ;  they  are  those  in  which  there  is  no  necessity  to  preserve  the 
whole  of  the  paper,  and  in  which,  for  example,  the  upper  or  middle  port, 
on  which  arc  the  stamps,  may  be  removed,  and  the  lower  part  only 
prescrvoil,  as  on  this  is  the  signature  accompanied  by  some  few  words 
which  the  falsifier  may  wish  to  employ. 

This  species  of  fraud  can  only  be  prevented  by  giving  to  the 
paper  an  indelible  chiinictoristic,  and  so  completely  distributed  over  its 
surface,  that  on  an  examination  of  the  smallest  fragment,  the  particular 
kind  of  stamp  might  be  recognised. 

Such  is  a  characteristic  of  the  paper  printed  typographically  with 
two  inks,  already  mentioned.  In  fact,  it  is  impossible  to  obliterate  the 
writing,  imd  destroy  the  characteristic  of  such  paper  entirely,  for  the 
lines  which  are  in  indelible  ink,  upon  it,  permanently  resist  all  attempts 
to  remove  them. 

But  printing  in  two  inks  c^in  only  be  used  with  designs  susceptible 
of  imitation  by  hand;  they  offer  no  advantage  whatever,  when  a  falaifi->^H 
cation  is  contemplated  to  which  time  and  skill  can  be  devoted.  ^M 

Bo  that  all  the  protective  papers  at  present  known  are  incapable  of 
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trerenting  a  total  fulstfication ;  and  to  such  an  extent  are  total  falsifica- 
tions now  to  be  foarcd  from  the  advanced  state  of  chemical  science. 

The  design  of  the  Board,  and  tliose  of  M.  Grimpe,  present  no 
greater  obstacle  to  total  falsification  than  common  white  paper. 

The  best  security  against  total  falsification  known  up  to  the  present 
moment,  is  the  indelible  ink  of  the  Academy.  With  this,  every  paper  is 
Becure ;  without  it,  as  has  been  remarked,  all  arc  defective. 

It  cannot,  therefore,  be  too  frequently  repeated,  that  all  public 
Boards  would  be  protected  from  such  frauds,  if  they  would  make  use 
of  this  ink ;  and  the  same  may  be  said  of  all  individuals  who  might 
adopt  it. 

But  the  Commission  does  not  conceal  that  this  change,  apparently 
so  slight,  is,  in  reality,  extremely  difficult,  and  if  proqf  were  wanting,  it 
would  be  found  in  the  oblivion  into  which  their  recipe  seems  to  have 
fallen  since  the  period  of  their  first  Report ;  and,  notwithstanding  its 
simplicity,  in  the  repugnance  which  ink-manufacturers  seem  to  feel  to 
its  preparation. 

Six  years  ago  every  one  appeared  to  interest  himself  in  the  inquiries 
of  the  Commission;  every  one  was  anxious  as  to  their  result.  Ministers, 
notaries,  bankers,  all  the  world,  demanded  insurance  against  falsifica- 
tion in  writing.  From  the  moment  the  recipe  of  the  indelible  ink  was 
published,  up  to  the  present  hour,  no  person  has  made  use  of  it.  A 
new  habit  was  certainly  necessary  to  be  formed ;  persons  must  hare 
prepared  the  ink  themselves,  or  obtained  the  particulHr  one  in  ques- 
tion ;  these,  undoubtedly,  were  no  great  difficulties,  but  they  were  found 
too  great,  when  the  danger  to  bo  avoided  was  very  uncertain  and  very 
distant. 

Therefore,  tliough  they  still  strongly  recommend  the  use  of  the 
acidulated  Indian  ink,  the  Commission  hare  been  led  to  point  out  a 
means  of  preparing  a  protective  paper,  the  most  effective  possible  for  the 
prevention  of  total  falsification. 

This  means  is  so  easily  deduced  from  the  principles  already  laid 
down,  that  it  is  sufficient  merely  to  refer  to  them.  If,  in  fact,  upon  aa 
endless  sheet  prepared  with  an  indelible  ami  very  fine  pattern,  a  very 
delicate  delible  design,  inimitable  by  hand,  be  printed  upon  each  of  its 
surfaces,  a  paper  would  be  produced  which  would  render  all  falsification) 
both  partial  and  total,  perfectly  impossible. 

For  the  writing  might  be  entirely  obliterated, or  certain  words  reserved 
and  the  rest  etfaced,  but  the  dcliblc  design  would  disappear  with  the 
writing  ;  and  if  a  denial  of  the  falsification  of  a  document  was  attempted, 
the  presence  of  the  indelible  pattern  would  always  remain  as  evidence  of 
the  contrary. 

There  is  nothing  to  prevent  the  substitution  of  an  impression  in 
unctuous  ink  u]>on  paper  already  made,  for  the  indelible  pattern. 

This  has  been  very  nearly  realized  by  Jl.Coulicr  in  a  process  by  which 
he  prepares  a  protective  paper  intended  for  commercial  purposes.  He 
prints  an  indelible  border  on  the  left,  and  he  repeats  the  samu  border  on 
the  right  in  a  delible  ink.  Paper  so  prepared  appears  to  be  superior  to 
any  that  has  hitherto  been  proposed,  but  it  does  not  perfectly  satisfy  all 
the  conditions  proposed  by  the  Commission.  1Vw»e  t^^^iia^  'CnaXVi'^  'O&ft 
You  JII.  U  ^*^ 
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delible  and  the  indelible  design  should  be  distriboted  uniformly  over  ih» 
'vvhole  snrfuce  of  the  paper,  and  that  the  transfer  of  them  should  be 
impoasibie. 

Notwithstanding  the  dislike  vrbich  the  Commission  entertainj  to 
protective  jwip^r,  thoy  fei*l  it,  however,  a  duty  to  state  a  meona  by 
which  ail  article  of  th'\%  kind,  Uiut  would  leave  little  to  be  deAlred,  can 
he  prcpured:  it  would  satisfy  the  thre«  following  fundamtQtal  cta« 
dltions: — 

1.  It  would  preserre  the  evidence  of  its  nature  by  its  indelible  pattfim, 

so  long  as  it  existed!  as  paper, 
3.  Its  dclible  design  would  disa]>pear  nnder  the  influence  of  the  ageata 
which  would  affect  the  written  characters  upon  it,  and  would 
change  only  as  these  were  changed. 
3.  Its  delible  design  could  not  be  restored,  either  by  hand   or 
transfer. 
After   having  thus   pointed  out  the  pre|karaiiou  of  a  protective 
paper   julnptcd  to   expose  all  attempts   at  fiilsiticatioD,   the  Commisnoa 
hope    that    some    attention    may    bo   granted   to  the    foUuwiug  consi- 
derations : — 

1.  This  protective  paper,  though  superior  to  all  others,  still  does  not 
prevent  the   deslnictiou  of  the  writing,   either  by    the   lalling^ 
accidentally,  of  an  acid  upon  the  paper,  or  the  same  being  dofli« 
by  design^  excusable,  on  being  attributed  to  chance. 
The*  protective  ink  connot  be  effuL-ed. 
3.  This  protective  paper  pomiils  attenipt>i  ut  falsification.     There  are 
persons  to  be  fount!  ^vho  would  be  ft>olisth  or  mad  enough  to  dis- 
charge  the    writing  and    the    delibic    design,  and   then   attempt 
to  restore   the  latter  ;    it  is  true  that,   betrayed   by  IhcLr  owa 
act,  they  would  bo  discovered  and  punished. 
But  the  protective  ink  goes  further  than  this;  it  prevents  the  crime, 
for  it  renders  vain  every  attempt  at  falsification. 

Thus,  the  direst  meuns  of  preventing  fulMfication  of  every  kind^ 
whether  easy  or  ditKcuIt,  is,  decidedly,  the  employment  of  a  protwtiv* 
ink.  Its  use  ought  to  be  made  obligatory  in  all  important  documents^ 
and  in  those  that  are  liable  to  frequent  attempts  at  falsification,  sii< 
as  state-papers,  bank  and  other  notes  intended  to  l>e  invariable,  &c. 

Hut  us  it  might  bo  considered  going  too  fiir,  to  desire  the  cxtenaioB 
of  this  obligation  to  individuals,  or  even  to  notaries  or  attorneys,  it 
might  still  be  useful  ard  advantageous  to  fumifth  fur  their  use  u  good 
protective  }ia))er,  prepared  according  to  the  principles  which  have  bero 
previou&ly  laid  down. 

Besides,  in  tlie  degree  that  the  sale  of  stamped  paper  constitutes  an 
important  source  r»f  revenue  to  the  state,  is  it  necessary  to  guarantee  it 
ngain^t  frauduh'nt  Meacliing;  and  for  this  [wirticular  purpose,  pcipor  with 
delible  designs  might  continue  to  be  useful,  evc*n  when  the  use  of  an 
indelible  ink  UiouKl  have  becoiuv  almost  universal. 

If  the  discusj<ion  which  the  C'ommiiision  has  thus  entered  into,  ha« 
been  thoroughly  understood,    every  one  may  judge   of  the  use  ho  oin 
tnake  of  the  means  which  huvu  been  indicated,  and  these  we  proceed 
recapitulate. 
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By  means  of  the  indelible  ink,  not  only  is  all  alteration  of  the  written 

character  preveuttnl^  but  the  latter  is  rendered  meffi*ceable*. 
By  means  of  a  delible  design,  all  partial  fid&itication,  ^cc.,  to  -wlxich 
certain  documents  are  exposed,  are  prevented;  but  it  docs  not 
prevent  total  falsification,  nor  the  destrui;tion  of  thti  written 
cbaraeter. 
By  means  of  a  delible  design^  combined  with  an  indelible  pattern, 
falsification  of  every  kind,  partial  and  total,  is   prevented;  but 
the  combination  does  not  prevent  the  debtrucLiou  of  the  v^xitten 
cliaracter. 
The  best  protective  paper  is  not,  therefore,  of  equal  value  with  a 
perfectly  indelible  ink;  but  we  are  convinced  that  a  good  protective  paper 
may  be  of  ^rvico  to  public  offices,  and  to  commercial  purpo&es;  and  so 
much  so,  that  we  should   not  be  surprised  to  see  the  consumptiou  of 
stamped  paper  increase,  if,  to  tlie  legal  conditions  which  enforce  its  use, 
there  should  be  added,  a  sure  protection  to  those  who  may  use  it. 

The  principles  laid  down  in  this  Keport  will,  therefore,  lead  to  the 
)llowing  conclusions,   which  we  have  the  honour  of  submitting  for  the 
approval  of  the  Academy.  ^ 

11.  With  regard  to  the  paper  prepared  by  the  AdmiHistralion  de 
F  En  regisl  rente  ill  tt  dcs  Domaincs^  and  upon  which  the  ISIimatevof 
Finance  has  consulted  the  Academy,  the  Commission  are  of 
opinion,  that  this  paper  will  not  prevent  the  bleaching  of  the  used 
stamps,  nor  the  fulsificatiou  of  public  and  private  documents. 
2.  If  the  Iloiird  arc  desirous  of  continuing  the  use  of  tj-pogrnphical 
printing,  the  Commissioners  are  unable  to  point  out  any  process 
wliich  will  prevent  falsificatiou  of  the  written  character;  but  they 
are  of  opinion  that,  by  means  of  a  design  printed  in  two  inks, 
the  one  delible,  the  other  indelible,  tlie  fraudulent  bleaching 
of  the  used  stumps  would  be  counteracted. 
3.  But  if  the  Board  would  adopt  printing  by  cylinders,  or  by  plates, 
they  would  accomplish  the  prcvt;ntion  of  every  kind  of  falsification, 
and  at  the  same  time  stop  the  bleaching  of  used  stamps.     It 

'  "  intended  to  produce  this  {wnptntion,  and—* 

the  sizing  of  the  paper  itwLl 

Tb<?  more  the  paper  ia  adzed,  the  more 
of  the  acid,  or  of  tlio  alkali,  ia  required  to 
eSV'Ct  the  penctratioD,  and  this,  alone, 
constitutes  thv  guarantor*  agaiuHt  falsifi- 
eiition.  The  proportions  given  by  tbo 
Coinmission  are  inlcndwl  for  the  comnioa 
papers  of  commerce ;  for  peculiar  papers, 
and  such  aa  are  uausually  siicd,  Uieao 
prupurtioua  must  be  increased. 

If  the  paper  written  upon  ho  a  little 
damp,  the  penetration,  and  the  amount 
of  aeourity  Riven  hy  it,  ore  increasodt 
tlientfurv,  in  iniifortant  caaea,  it  would  b« 
advtftabl0  nliglitly  to  damp  the  paper,  and 
after  wnitins  a  minute  or  two,  to  permit 
Uio  humidity  to  penetrate  quite  Uiroagh 
the  sheet,  to  write  with  Indian  ink  recently 
diasolvod  in  the  acidulati.*d  water. — (^A^ote 
bn  M,  DumiU)  the  ReportcT^. 
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Persona  who  have  made  some  pro- 
greaa  in  chemical  studies,  and  who  know 
that  Indian  ink  eoiitnata  of  carhon  moat 
minutely  divided,  will  underataitd,  without 
partieular  explanation,  the  motives  which 
deeiiled  the  tormiT  CuuuuiBmuu  in  the 
selection  of  tliis  ink.  Tticy  wilt,  in  fact, 
reeolU'ct  that  carlMti  is  inKuluble,  and 
that  it  reaista  the  action  of  nil  known  aj^ents 
at  lew  temper&tureti,  and  that  before  it 
would  he  alfecteil,  the  jiaper  would  bo 
destroyed. 

But  if  Indian  ink  isalwnya  indelible,  so 
far  aa  chemical  a;t;cnta  are  concerned,  it 
ia  quite  poaaible  to  eft'nce  it  by  raeelmnical 
meana;  aiid  Ihia  mt^ht  be  done  in  ail  caaea 
in  which  it  had  not  peoetrated  into  the 
apbatanoe  of  the  paper. 

There  w,  therefore,  a  certain  pro|)ortion 

be  aaeertained  btftweeu  thu  acid,  ur  tho 

Alkali)  which,  added  to  tlie  ludiou  ink,  ia 
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wouM  only  be  necessary  to  make  a  paper  prepared  with  a  very  ^ 
I  delicate  indelible  pattern  spread  over  every  part  of  the  surface.  H 

I  Upon  both  faces  of  this  paper  should  then  be  printed  a  delible 

i'  design,   composed  of  very  small    geometrical    figures,   perfectly 

I '  similar,  and  inimitable  by  hand.     Such  a  paper  would  be  strongly 

I  recommended  by  the  Commission;  it  would  satisfy  the  wishes  of      i 

I  -  the  Boards  and  be   more  than  is  required  by  individuals,  inas-  I 

I  much  as,  though  it  would   not  prevent   the  destruction  of  tiie  H 

I  written  character,  it  would  counteract  all  falsification.  H 

4.  Finally,  the  Commission,  recollecting  that  the  best  preservative 
against  all  falsification  of  the  written  chamcter  consists  in  the 
use  of  acidulated  Indian  ink,  arc  of  opinion,  that  the  Board 
would  do  well  to  render  the  use  of  this  ink  obligatoxy  upon  per- 
sons employed  by  them,  in  all  instances  when  desirable  that  the 
writing  should  remain  proof  against  all  attack. 

I.XKS. 

Delible  Inkt,  nt^  unci twus,  for  cj^linder-priniing. 

No,  1. 

^   Common  ink,  properly  thickened  by  evaporation  in  the  water-bath. 

No.  2, 

Common  ink,  properly  thickened  by  sulphate  of  lime,  and  ground 
with  it  for  a  long  time. 

These  delible  inks  have  the  advantageous  property  of  resisting   the  ■ 
action  of  water,  so  that  papor  printed  with  them  may  be  damped, 
and  subjected  to  the  operation  of  the  typographicid  and   litho- 
graphical  presses,  without  injury  tu  the  design. 

Delible  unctuous^  or  delibU  varnish-Inks^   for  printing  designs  typogrU' 
phicallt/  in  two  inks. 

No.  1. 

Chalk,  washed  and  dried 24  parts 

Ink-Bcdimcnt,  dried 3      m 

Ultruraarine  ...,,..  2      „ 

Varnish  .        .        •        .  m  tujtcient  quantity. 

No.  2. 

L  Chalk,  washed  and  dried 24        „ 

K  Ink-sediment,  dried 1*5     « 

m  XJUramarino 1  , 

^^        Varnish  ....        in  sufficient  quantity, 

^^C  Varnish^ 

K  Linseed  oil 60     „ 

r  Gmllipot* 150      „ 

The  mixture  is  to  he  heated,  and  when  entirely  melted,  to  be  strained       i 
I  through  a  fine  cloth.  fl 

I  *  Bttrguud^  Vv^^  ^^^^1 
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Iadelible  Inks. 
No.  1.— For  fpriting  with  quill^pens* 
Indian  inlr,  dissolved  in  vrater  acidulated  with  hydroclilonc"  acid  of 
commerce,  and  marking  1  j°  on  Beaume's  areometer  t. 

No.  9.— For  writing  tvUh  metallic  pens. 

Indian  ink,  dissolred    in  water   rendered   alkaline  hy   caustic  8odft| 
and  marking  1°  on  Beaume's  areometer. 

No.  3. — For  jiTtnling  the  indelihle  designs  and  patterns. 
Common  printing-ink,  whitened  with  a  sufficient  quantity  of  sulphate 
of  harytes,  either  artificiitl  or  natural,  which    has  been  ground 
in  water  for  a  considerable  time. 


Report  presented  lo  the  Academi/,  I3th  February,  1837. 

In  1831,  when  the  Commission  presented  their  first  Heport  on  protectire 
ink  and  paper,  scarcely  any  other  than  animal  sixe  was  used  in  jwiper- 
jnaking.  An  Indian  ink  solution,  slightly  acidulute<l,  w^is,  therefore, 
sufficient  for  the  penetration  of  tlie  paper  of  that  day.  Since  that  time, 
howerer,  size,  prepared  from  starch,  resinous  soaji,  and  nlum,  has  heen 
l^rought  into  almoHt  geueral  use;  imd  such  acidulated  Indian  ink  does 
[not  operate  upon  paper  made  with  it  so  favourably;  it,  therefore,  becomes 
necessary,  either  to  increase  the  proportion  of  the  acid,  or  to  use  the 
alkaline  solution  only,  as  given  in  the  Report  of  the  present  year. — Note 
attached  to  a  Heport  on  Protective  Paper^  invented  by  M.  Muzard^  pre- 
sented {by  a  Commission  formed  of  the  same  Members)  to  the  Academtf^ 
,3 3/ A  February,  1837. 


•  Muriatic  acid,  about  (n>.  gr.  1'28,  so 
called  by  the  French  chemmtn. — Edit. 

-f-   As   BeAom^B  mrromctcr  in  but  littlf* 
UslmI  in  this  country,  it  may  be  useful  to 
state  that  if  water  be  talcen  at  10(10  np,  ^r, 
1*   OD  this  instrument  is      1007      ,j 
U"        .         ditto         .  lOlO       „ 

2*  .         ditto         .  )r)l4       „ 

For  the  ocidulatvil  eolutiun.— To  a  pint 
of  water  add  about  three  tvaapoonfuU  of 
muriatic  acid. 

For  the  alkftlirrd  aolution,— To  the 
same  quantity  uf  water  ac!d  100  gnuns  of 
pure  caustic  wxla,  of  *he  kind  preporcd 
for  c)temieal  piiriKisea. 

About  40  grains  of  Indian  ink  may  be 
diEBolvcd  in   a  pint  of  a  solution.     ThiB 


will  mnko  on  ink  Bufficiently  block  for 
onjinnry  writing,  but  it  is  evidpnt  it  may 
Ih«  very  easily  made  darker  or  lighter 
at  plcamirc. 

The  Indian  itik  should  1)e  of  the  best 
quality.  Care  should  be  taken  tliat  it  be 
uniformly  gootl  throttgliuut  tlie  »tick. 

An  iuffriur  kind,  hanl,  gritty,  and  poa- 
seuaed  uf  little  cuhmring  power,  is  Rumc- 
timea  iniposcd  uj>on  tiic  purchaaer,  by  the 
deceptive  practice  of  attaching  a  little  bit 
of  good  ink  at  each  end  of  the  stick.  A 
good  mode  of  cxaminntinn  is  to  break  tlia 
stick  in  two:  thin  defenti*  the  a1>ove  trick, 
and  oxpow*  the  fmrturr;  that  of  good 
ink  in  brilliojit,  uii^ular,  and  clean;  tfap 
bad  is  dull  and  earthy. — Edit. 
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An  evening  meeting;  of  scientific  and  practical  men  took  place  in  the  lec- 
ture-room of  the  Gallery  of  Practical  Science,  in  Adelaide  Street,  on  the 
3rd  of  April,  to  hear  an  explanation  hy  M,  Duverger,  of  Paris,  of  a  new 
lamp,  invented  by  hira,  in  which  the  use  of  anj  mechanism  for  the  purpose 
of  cither  supplying  the  wick  ^vith  oil,  or  of  raising  the  wick  as  it  is  burnt, 
in  order  to  remove  the  carbonized  portion,  is  supersedtKl  by  the  ingenioui, 
and  novel  application  of  an  hydrodynamical  principle,     Ai  M.  DuvergerJ 
delivered  his  discourse  in  his  native  tongue,  in  a  low  tone  of  voice,  andj 
with  too  much  rapidity  of  utterance  to  bo  intelligible  to  three-fouitlis  o\ 
his  hearers*,  we  think  an  account  of  his  lamp  may  he  interesting  to  our 
readers,  since  it  has  excited  a  good  deal  of  attention,  and  been  productireH 
of  much  difference  of  opinion  as  to  its  merits  or  defects,  both  of  which^ 
are,  of  course,  overrated  by  the  respective  partisans  or  opponents  of  the 
invention. 

We  must  premise  that  the  lamp  that  has  as  yet  been  exhibited  by 
M.  Duverger  is  constructed  for  the  purpose  of  illustrating  the  principle, 
and  is  by  no  means  of  the  form  intended  for  use  and  sale;  but  as  the 
merits  and  defects  are  involved  in  the  principle,  and  not  in  the  appli*  ^ 
cation,  this  will  not  prevent  our  readers  from  forming  an  opinion  FW)ni  ^ 
our  account;  and  having  enjoyed  the  advantage  of  Beveral  private  con- 
Tcrsations  with  tlie  inventor,  we  am  point  out  in  what  the  distinction 
between  the  wotfe!  and  the  real  lamp  will  consist.  fl 

From  a  hollow  stand  of  any  form,  the  capacity  of  which  is  deter-  ™ 
mined  by  considerations  to  be  liereafter  explained,  arises  a  cylindrical 
tube,  terminating  at  top  in  a  reservoir,  to  contain  the  quantity  of  oil 
"with  which  tlie  lamp  can  be  charged.     At  the  bottom  of  the  tube,  and 
within  the  stand,  is  an  inverted  conical  cap,  having  a  minute  aperture  in  ^ 
its  side,  which  forms  a  communication   between  the  tul>e  and  stand.  V 
The  oil  being  poured  in  at  the  top  of  the  tul>e,  fills  both  this  and  th« 
reservoir  before  any  <^uautity  can  escape  through  the  aperture  into  the 
stand,— this,  consequently,  remains  nearly  iiiU  of  air,  slightly  condensed 
hy  the  pressure  of  the  superincumbent  oil,  and  it  is  clear  that  ns  the 
Oil  drops  through  the  aperture  into    the  stand,  a  corresponding    drop 
of  air  must  escape  and  rise  in  the  tube. 

A  second  tube  of  smaller  diameter  is  then  inserted  into  the  firati— 
the  upper  cud  of  the  inner  tube  tenuijiatcs  in  an  argand  burner,  to  which 
a  glass  chimney  is  apjilieil,  as  usual,  the  cylindrical  &{iace  for  the  wick 
communicating  with  the  tube,  and  the  wick  is  of  Eufficirnt  length  to 
stand  up  an  inch  or  more  above  the  edge  of  the  burner,  no  means  of 
adjusting  the  height  of  the  wick  being  required,  as  will  be  presently 


*  We  may  obeorvc,  in  k  note,  thjit  the 

room  on  this  occasion  v>na  Mfrhtcil  by  the 
oxy-hydrog<'U  light,  this  Ix'ing  the  first 
time  that  tlmt  ivApIcuiient  lucaiiu  of  illu- 

mioMtion  has  been  used  for  duc.h  a  pur^ow. 

TJio  effect  was  most   gratifying  to   XUo 


audifncey  but  u  M.  Duverger  waa  expoacd 
to  the  full  ^lare  of  the  light  in  hi«  evvs 
(luring  ht6  lei*turc,  it  must  have  hctm  ai»- 
tresniiiK  to  hini,  uid  may  partly  mccoant 
Cot  Uifi  Uurried  manner. 
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Been.     Tho  bottom   oF  th&  inner  tul>c  is  expanded  into    a   tnimpet- 
mouth,  nc^ritf  to  fill  the  diumetcr  of  the  larger  one. 

It  is  obvious  that  when  the  second  tube  is  fir«t  pontly  inserted,  the 
oil  rises  freely  in  it,  till  it  stands  at  the  siime  level  with  (hat  in  the  resei^ 
voir.  But  lis  the  bubbles  of  air,  whieh  are  eonstnntly  and  equnWy 
rising  from  the  hollow  stan<l«  as<'cnd  in  the  inner  tube  only,  on  account  of 
its  funnel-dbuped  orifice  proteeting  the  outer  one,  the  column  of  fluid  iB 
that  inner  tube  becomes  specifieaJly  lighter  than  that  in  the  outer,  as 
oonsistiug  of  oil  and  ntr  mingled,  instend  of  oil  alone.  Tho  conKorjuence 
is,  that  the  mixed  fluid  in  the  inner  tube  will  rise  above  the  level  of 
that  in  the  outer,  till  the  weight  of  this  elevalod  portion  counter- 
balances the  difference  in  the  specific  gravity  of  the  columns. 

The  length*  of  the  two  tubes  are  so  adjusted  as  to  admit  of  the  oil 
flowing  over  the  edge  of  the  burner.  After  saturating  the  wide,  thereby 
preventing  its  charring  downwards  to  the  burner,  the  supcmbundant  oil 
flows  over  into  the  reservoir,  and  a  continued  circulation  between  the 
two  tubes  is  maintained,  till  the  oil,  by  percolating  through  the  aperture^ 
has  tilled  the  stand,  displacing  tho  atmospheric  iiir  contained  in  it,  and 
that)  stopping  the  action  of  the  lamp. 

The  lamp  shown  by  M.  Duverger  contains,  when  charged,  about 
three-fourths  of  a  pint  of  oil>  and  will  continue,  with  that  quantity,  to 
support  a  steady  clear  light  from  a  burner  of  middling  diameter  ibr  seven 
ox  eight  hours.  To  replenish  the  lamp,  four  methods  are  proposed  by 
the  inventor, — either,  having  withdrawn  the  inner  tube,  to  unscrew  the 
outer  one  from  the  stand,  and  to  pour  the  oil  back  into  the  oil-can,  from 
which  the  reservoir  may  he  again  refilled,  the  tulw?  is  then  replaced,  and 
the  inner  one  again  inserted  within  it.  When  this  mode  is  adopted, 
however,  care  must  be  taken  previously  to  empty  out  what  oil  may 
remain  in  the  outer  tube  before  this  is  unscrewed. 

The  second  and  more  preferable  mode  of  emptying  the  stand  is  by 
a  stop-cock,  adjusted  to  it.  The  third  is  by  injecting  air  through  a  tube 
into  the  stand,  and  thus  forcing  the  oil  to  re-ascend  iu  the  tube;  and, 
lastly,  M.  Duverger  proposes  using  the  inner  tube  as  a  pump,  to  rjuse  the 
oil  again  into  the  reservoir.  But  these  two  metho<ls  are  obviously  ao 
objectionable  as  to  be  pmctically  useless.  Those  who  know  the  trouble 
of  trimming  and  cleaning  any  lamp  will  see  the  objections  to  the  others; 
but  Bs  none  but  an  idle  footman  ever  dreamed  of  a  lamp  that  was  per- 
^m  fectly  free  from  all  trouble  or  dirt  aa  long  as  animal,  or  indeed  any  oiY,  is 
^H  used,  the  question  is  not,  whether  M.  Duverger's  is  free  from  all 
J^^    objections,  but  whether  those  which  inevitably  attend  it  are  not  counter* 

I balance<]  by  its  ndrantjiges. 

^^L  These  are,  as  we  have  shown,  the  absence  of  any  merely  mechanical 

^H  adjustments;  no  racks  and  pinions  or  wormed  cylinders  for  raising  the 
^B  wick,  no  fountain-reservoirs  with  valve  to  regulate  the  supply  of  oil. 
^^  And  secondly^  as  llie  oil  is  entirely  behtv  the  light,  there  is  no  shadow  to 
r  be   thrown   by  the  vessel   containing  it,  as   must  inevitably  be   the   case 

^H   with  all  those  lamps  in  which  the  oil  descends  to  supply  the  bunier. 
^f  The  quantity  of  oil,  the  time  the  lamp  is  to  continue   burning,  the 

f  intensity  of  the  light,  are  all  matters  to  be  governed  at  pleasure,  by 
^^  varying  the  size  of  the  reservoir,  stand^  and  burner;  but  out  ocdiuanj  Uinv^^ 
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makers,  thougli  tbcy  may  produce  a  brighter  light  than  that  of  M.  Dn- 
Terger's  lamp,  do  so  hy  a  prodigal  and  most  unscientific  waste  of  material, 
owing  to  the  total  neglect  of  any  sound  principle  in  the  construction  of 
their  chimneys  and  of  their  humers.  In  this  respect  they  will  do  well  to 
take  a  lesson  from  the  sound  &cientific  views  on  this  subject  entertained 
by  M.  Duverger,  who  shows  that  he  is  in  every  way  a  wortJiy  eleve  of 
the  Ecole  Polytt'chnique,  and  of  M.  Monge,  to  whom  he  ia  indebted  for 
his  mathematical  and  mechanical  acquirements.  With  respect  to  econo- 
mical considerations,  the  merits  of  the  new  lamp  have  yet  to  be  tested  by 
a  series  of  accurate  and  recorded  experiments;  but,  as  far  as  we  can 
judge,  they  would  prove  in  every  way  favourable  to  51.  Duverger's 
invention. 

Many  of  our  readers  are  probably  not  aware  that  a  purer  and 
stronger  light  ia  obtained  from  vegetable  oils,  such  as  the  cocoa- 
nut  and  palm-oils,  than  from  the  animal  oils.  Cochmn's  lamp  was 
contrived  to  burn  the  former,  a  copper  disk  &up{K)rted  over  the  chimney 
imparting  sufficient  heat  along  a  wire  leading  into  the  reservoir  to  keep 
the  mass  liquefied  when  it  has  been  previously  sufficiently  warmed  before 
the  lamp  is  lighted.  Another  of  our  most  skilful  and  scientific  lamp- 
makers*  is  about  to  produce  a  cheap  and  simple  lamp  for  the  same  pur- 
pose, which  we  can  assert,  from  personal  inspection,  will  place  this 
hitherto-neglected  material,  with  a\\  its  advantages,  as  regards  economy 
and  efficiency,  within  the  reach  of  all. 

From  the  foregoing  account  of  the  principle  of  M,  Duverger's  lamp, 
it  is  clear  that  by  increasing  the  relative  quantity  of  air  supplied  to  the 
inner  tube,  tlie  fluid  may  be  raised  to  a  greater  height  above  the  level  of 
that  in  the  reservoir,  and,  stricllt^  speakings  tliere  is  no  nssignnbU  limit 
to  this  difference.     We  regret  that  M.  Duverger  should  be  so  far  misled 
as  to   the   practical  application   of  this   extension   of  his  principle,    as 
seriously  to  pronounce  the  lamp  but  a  secondary  object,  and  to  propose 
the  adoption   of  that  principle  to  raising  water  in  wells.      Uowever  ^ 
lightly  he  may  prize  the  mathematical  or  the  pure-scientific  attainments  ^| 
of  English  engineers  and  others,  >ve  cnn  assuie  him  that  they  are  far  too  ^ 
well  vcrst'd  in  practical  hydrodynamics  not  to  see  the  fallacy  of  his  reason- 
ing on  this  part  of  the  subject.     And  we  would  also  counsel   him  not  to 
descant  on  his  discovery  of  a  new  hydrod>namicul  principle,  for  the  only 
novelty  to  which  he  can  justly  lay  claim  is  tlmt  of  applying  (he  principle 
to  a  lamp,  and  with  the  merit  of  that  be  may  well  rest  contented. 


I 


•  Mr,  Pufcer,  of  Argylc  Place. 
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We  believe  we  may  rav  without  fear  of  contradictioTi,  and  certainly  with 
no  intention  of  giving  offence,  tliat  comparatively  a  very  small  number 
of  j»crson8  of  landed  property  understand  a  plan.  This  is  principally 
owing  to  that  culpable  deficiency  in  practical  education,  which  at  present 
exists  in  all  the  g^eat  establishments  in  which  our  more  elevated  ranks 
spend  the  most  precious  years  of  their  lives.  If  but  a  small  number 
understand  thoroughly  a  plan,  still  smaller  is  the  number  who  can  com- 
prehend a  section^  and  that  combination  of  both  plan  and  xrctiou,  which 
in  necessary  to  be  made  and  understood  before  a  clear  idea  can  be  obtained 
of  the  position  of  a  particular  part  or  point,  with  regard  to  all  the  other 
parts  or  points  that  surround  it  in  every  direction.  The  jibins  and  sec- 
lions  of  a  single  edifice  are  not  to  l>e  thoroughly  and  satisfactorily  under- 
stood, even  by  the  architect,  at  a  glance  ;  lines  in  one,  sliriiik  into  points 
in  the  other;  planes  become  lines;  and  he  cannot  prudently  judge  of 
the  whole,  until,  by  sufficient  study,  his  imojrination  so  distinctly  embodies 
the  one,  that  he  can  instantly  and  involuntarily  combine  it,  when  looking 
at  the  other. 

Clf  this  be  true  of  delineations  of  objects  so  limited  in  magnitude  as 
even  the  largest  mansions,  and  M*hose  delineated  areas  rarely  extend  to 
the  borders  of  a  sheet  of  double-elephant,  how  far  greater  must  be  the 
mental  etfort,'when  designs  run  from  sea  to  sea,  over  a  country  of  varying 
altitude  and  depression,  and  whose  delineations,  even  when  miles  arc 
compressed  into  inches,  defy  the  continuous  longitude  of  an  "  endless 
iheei."  Persons  who  have  never  visited  that  Office  of  the  House  of 
Commons  where  the  plans  and  sections  of  intended  rail-roads  are  annu- 
ally deposited,  can  liave  no  idea  of  the  scene.  One  would  think  that  the 
whole  country  had  been  stripped  of  its  epidermis,  that  it  had  been  manu* 
factured  into  striated  ])uper,  and  deposited  there. 

When  a  line  is  to  be  examined  in  a  committee  of  the  House  of  Com- 
mons, it  is  soon  found  that  it  is  not  a  mathematical  one  in  any  sense  of  the 
Vord/  The  breadth  of  the  line,  and  its  horizontal  vagaries,  generally 
requires  the  broadest  kind  of  paper,  and  sheet  after  sheet,  or  rather 
ream  after  ream,  until  the  scale  of  length  prescribed  by  the  "Standing 
Order"  is  accomplished.  The  depth  of  the  line,  and  its  vertical  undula- 
tions, arc  far  more  reasonable  in  their  demand  for  breadth,  yet  they  have 
the  same  insatiable  appetite  for  length.  When  the  plans  and  sections 
necessary  for  the  inquiry  intended  first  appear  before  a  committee,  they 
have  no  very  alarming  appearance; — a  portfolio,  of  no  very  gigantic 
dimensions  considering  the  occasion,  generally  labelled  "  Plan,"  in  gold 
upon  red,  and  a  cylinder,  pt^haps  a  foot  high,  and  of  a  diameter  varying 
from  two  inches  to  eight,  embodies  the  Section;  but  when  under  the 
process  of  examination,  cross-examination,  re-examination,  and  questions 
by  committee,  the  engineer  to  the  undertaking  luid  liis  assistants,  and  the 

L opposing  engineers  and  their  assistants,  have  turned  over  and  turned 
bock,  unrolled  and  rolled,  and  unrolled  again,  portfolio  and  cylinder,  with 
the  most  contrary  intentions  of  comparing  and  combining,  and  proving 
and  disproving,  and  have  covered  tables  and  floor  wilU.  vUftvJc  covL^^Asi.- 
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tions,  some  little  iiloa  may  bo  formed  of  the  quantum  of  accurate  infor- 
roation  ivhicli  an  impartial  and  constantly-attcndiiif;  member  of  a  coni- 

Llnittec  may  obtain  after  fifty  days'  inquiry,  particularly  if  he  happen  to 

file  a  "  geatleiooQ  bom.'* 

But,  as  every  country  gcnUeman  ia  not  a  member  of  a  parUamcntaiy 
committee,  it  may  bi'  ba^tily  presomed  that  tbp»e  p-rplexing  mysteries  can 
never  annoy  him.  With  the  country  scored  as  it  ia  with  intended  raiU 
ways,  no  such  gentleman  can  escape.  This  very  portfolio  and  c^'linder, 
or  some  few  yards  of  each,  is  eertain  to  roU  into  his  hall,  and  be  deposited 
on  his  library-table,  either  by  friend  or  enemy,  and  he  will  find,  sooner  or 
later,  that,  though  in  undisputetl  succession  of  an  ancestral  estate,  rich  in 

JMreaenrei  irkere  poat^her  never  entered,  though  a  lorer  of  that  nature  which 

rnas  spread  some  of  her  loveliest  scenes  within  his  domain,  and  |ioEtBessLng 
liealth^  and  a  keen  relish  for  the  field,  this  mysterious  pair  of  unlike  forms 
are  the  certain  precursors  of  mighty  evil.     After  a  Little  time  of  execration  ^ 
on  the  CoMi'ANr  and  their  agents,  he  sits  down  with  his  attomry  and  fl 
twrreyor.     The  three  together  can  decide,  within  a  mile,  how  near  the 
railroad  will  approach  that  wood,  or  tJiis  lawn,  and,  pcrluips,  the  amount  of 
the   lop-sided  angle  it  will  till  up  of  that  sheet  of  water,   which  cost  his 
gramlfatlier  thousands  to  create,  in   the  geometrical  style  of  gajdening 
of  his  day.     But  the  question,  how  the  railroad  is  to  maintain  its  level, 
and   run  don'n  the  side  of   that  valley,  aud  over  that    ridge,  strikes  ^ 
out  numerous  inquiries,  which  end  in  the  unrolling  of  the  cylinder,  and,  H 
in  fact,  nothing  more;  for  after  hoim  spent  in  attempts  to  combine  the 
Section  with  the   Plan;    to   connect  the  horizi^ntjil   conditions   of  the 
one  with   the  vertical  conditions  of  the  other  divorced  as  they  are,  the 
consultation  generally  ends,   with,  perhaps,  a  point   or   two   accurately 
ascertained,   but  assuredly  with  a  vexatious  conviction,  that   some  grral  fl 
mischief  is  about  to  be  perpctrate<l,  but  in  what  way,  or  to  what  extent  ^ 
no  clear  notion  has  been  obtained.    What  is  the  consequence  ?    The  landed 
proprietor  cither  opposes  the  bill,  shutting  his  ears  against  every  propo- 
sition which  might  mitigate  or  remove  the  evil,  and  putting  himself  and 
the  promoters  to  immense  expense;  or,  as  the  final  event  is,  nine  times  out, 
of  ten,  the  same,   he   saves  great  pain,  cost,  and  vexation,  }»y  doggcdiyi 
submitting  to  his  executioners.     His  estate  is  then  dismembered,  and  hitii 
enjoyments  destroyed,  in  a  legal  manner,  under  the  humane  saperin- 
tendence  of  the  acting  engineer  of  the  company.     In  two  or  three  years, 
if  the  calls  are  paid  up,  instead  of  the  green,  sheltered,  turfed  and  mean- 
dering lanes,  there  will  be  the  sterile,  exposed,  iron  road,  having  the  Terr 
picturesque  qualification  of  "no  curve  of  less  radius  than  a  mile."     Them, 
where  the  owner  used  to  meet  the  lamb  aiul  its  mother,  aud  hear  the  tink- 
ling boll  of  some  fellow-wanderer,  he  may  be  crusbtd  by  a  locomotive ;  for 
though  ho  hears  its  snorting  a  mile  off,  he  has  but  a  second  or  two  to 
olimb  up  the  '^  cutting  of  one  to  one,"  to  save  his  life.     CTamo   he  tnay 
£nd  at  his  poultcicr's  in  Jermyn  Street,  hut  there  is  not  u  ^ving  in 

t^s  closest  preserve. 

Mr.  Macncill,  by  the  invention  wo  arc  about  to  notice,  has  inailo 
Nme  small  atonement  for  the  terror  he  spread  through  the  rural  {mpulatioa 
ayear  or  two  ago,  by  his  tables  for  facilitating  **cuttings  and  embankments,* 

and  for  the  attacks  his  profession  Vuva  kviWetto  covertly  made  upon. 
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country  and  the  dwellers  therciD,and  against  which  there  was  little  mean«  of 
defence,  for  the  extent  of  the  evil  threatened  was  always  matter  of  doubt, 
and  could  be  easily  marked  by  bold  assertion.  A  simple  line  running 
across  a  map,  'conveyed  no  notion  of  the  gu«h  that  was  to  be  bo  f<eiu-- 
fully  cut  in  that  hill,  nor  of  the  dam  that  was  to  destroy  the  jierspective 
of  that  valley,  and  choke  the  old  acquaintance  tlmt  once  ran  free  and 
gurgling  from  one  side  of  it  to  the  other.  It  spoke  not  of  riuducts  irora 
which  passengers  can  now  look  into  the  chamber-windows  of  his  man- 
sion; and  what  was  there  in  the  solution  of  its  continuity,  those  dots 
merely,  by  which  tunnels  could  be  predicted,  in  which  nitrogen  will  ever 
linger,  and  darkness  be  never  dissipated  ?  Yet,  if  this  simple  line  be  not 
early  washed  out  from  the  map,  by  a  process  more  expensive  than  a  king's 
ransom,  it  may  be  legalized,  niuy  curse  the  ground  on  each  side  within  a 
parliamentary  boundary,  driving  out  the  astonished  possessor,  and  teach* 
ing  a  fatal  lesson  of  the  consef|uence  of  "being* troubled  with  a  line*' 

But  the  enemy  cannot  now  make  so  secret  an  approach;  he  can  no 
longer  Mind  his  victims  by  his  worse  than  useless  "  Plan  and  Section." 
The  prayer  of  Ajax  is  granted,  to  all  who  ask  it,  and  would  to  all  who 
don't,  if  those  who  make  and  unmake  "  Standing  Orders"  would  do  their 
duty*.  Railroads  must  assuredly,  in  certain  cases,  be  executed:  but  the 
mischief  necssarily  attendant  and  consequent  upon  these  numerous,  and 
often  gigantic  projects,  ought  to  be  seen,  and  easily  seen,  by  every  eye, 
very  long  beforehand.  Hitherto  this  has  been  impossible,  principally 
from  the  difficulty  of  getting  at  a  correct  notion  of  where,  in  a  vertical 
as  well  as  in  an  horizontal  direction,  the  railway  was  to  go.  The 
annexed  specimen  of  a  new  mode  of  delineation,  invented  by  Mr. 
Miicneill,  and  designated  SEcno-pLANo«HApHY,  will  show,  at  a  glance, 
that  this  difficulty  can  be  removed.  Here,  on  the  same  surface, 
in  close  and  natural  combination,  are, — the  virgin  surface  of  the  earth 
previous  to  the  visit  of  the  fell  engineer,  and  the  plan-line  and  the 
section-line  of  the  railway  proposed, — the  offspring  of  his  unholy  contact- 
Eiich  may  be  contemplated  by  itself,  or  in  combination  with  either  or 
both  of  the  others.  Look  at  the  natural  surface-line,  (/2fl.)and  y^u  citn 
ascertain  its  correctness,  Sec;  for  every  point  in  it  may  be  recognised  by 
its  juxta-position  with  the  plan-line.  l>ook  at  the  plun-line,  (b  6);  there 
may  be  seen,  as  usual,  its  direction,  and  its  relation  to  lateral  objects;  hut 
at  every  point  in  it  you  can  estimate  the  facilities  or  the  difficulties,  by  the 
coincidence  with,  or  the  departure  above  or  below  the  surface-line,  (a  a), 
Kow,  suppose  the  paper  were  cut  through  along  the  latter  line,  {a  a), and 
that,  preserving  the  plan-line,  (h  6),  in  its  present  plane,  the  superior  edges 
of  the  surface-line,  (a  a),  were  elevated,  and  its  inferior  edges  depressed,  the 
whole  section  might  be  conceived  to  be  turned  upon  the  plan-line,  {h/t\ 
as  upon  an  axis,  till  it  became  vertical ;  it  is  now  a  section  of  the  country, 
in  its  correct  position  as  to  the  surface,  and  it  gives  a  perfect  representa- 
tion of  what  must  be  done  at  all  and  every  part  of  the  line,  to  obtain  the 
railroad  at  the  given  level.  But  the  cutting  of  the  paper  is  unnecessary, 
Itaise  the  map  with  the  section-plan  so  delineated  from  the  table,  and 
hang  it  on  the  wall.  Now  the  section  is  vertical,  and  in  its  natural 
posilipn,  as  before.  Once  familiarized  with  these  experiments,  neither 
'  "  Give  me  to  see,  upd  Ajia  w\ui  no  Tnow,^'—  Pope**  Homcr^ 


1 
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if  any  longer  necessary.  A  coup^ceil  of  a  sectio-plan  lai'l  dawn  upon  a 
nuip  is  no  longer  a  lirailcd  and  merely  superficial  view  «is  in  former  years. 
It  shows,  previous  to  a  great  and  important  operation  beinf(  performed, 
the  wounds  and  the  tumefactions  which  must  be  produce!  by  the 
operator,  howerer  skilful,  and  if  the  party  whose  cstjite  is  to  he  operated 
upon  is  still  '''  recusant,"  he  can  ascertain  if  it  be  worth  while  to  cut  hjg 
own  throat,  or  that  of  the  engineer,  before  the  professional  "  cutting*  " 
of  the  latter  scare  away  the  mountain-nymphs  of  his  home. 


SniULTAKEOUS  AfETEOROLOGY. 

Ik  some  "  Instructions  for  making  and  registering  Meteorological  Obser- 
rations,"  circulated  by  the  South  ^Vfrican  Literary  and  Philosophical 
Institution,  established  at  the  Cape  of  Good  Hope,  and  dm^m  up,  it  ia 
believed,  by  tSir  John  Ilerschel,  there  is,  among  others,  the  foUowing 
recommendation  :— 

*'  With  a  view  to  the  better  determining  the  laws  of  the  diurnal 
changes  taking  place  in  the  atmosphere,  and  to  the  obtaining  a  knowledge 
of  the  correspondence  of  its  movements  and  aficctions  over  great  regions 
of  the  earth's  surface,  or  even  over  the  whole  globe,  four  days  in  each  year 
should  henceforward  be  especially  set  apart  by  meteorologists  in  every  part 
of  the  world,  and  devoted  to  a  most  scrupulous  and  accurate  registry  of  the 
state  of  the  barometer  and  thermometer;  the  direction  and  force  of  the 
wind;  the  quantity,  character,  distribution  of  clouds;  and  every  other 
particular  of  weather,  throughout  the  whole  twenty-four  hours  of  those 
days,  and  the  adjoining  six  hours  of  the  days  preceding  and  following*. 
The  days  recommended  for  these  observations  are,  the  2lal  of  March,  the 
21st  of  June,  the  21st  of  September,  and  the  Slst  of  December,  being 
those  or  immediately  adjoining  to  those  of  the  equinoxes  and  solstices, 
in  which  the  solar  influence  is  cither  stationary,  or  in  a  state  of  most 
rapid  variation,  lint  should  anif  one  of  those  21 W  daifs  fall  on  Siinda^f^ 
then  it  will  he  uudi'rstooU  that  the  ahservalions  are  to  be  deferred  till  (ht 
next  i/ay,  the  22nd.  The  observation  at  each  station  should  commence 
at  &  o'clock  A.M.  of  the  appointed  days,  and  terminate  at  (3  o'clock  p.m.  of 
the  days  following,  according  to  the  usual  reckoning  of  time  at  the  place. 
During  this  interval,  the  barometer  and  thermometer  should  be  read  oif, 
and  registered  hourly,  and  the  precise  hour  and  minute  of  each  reading 

E should  be  especially  noted. 
"  For  obvious  reASOUS,  however,  the  commencement  of  every  hour 
shouM,  if  practicable,  be  cliosen,  and   every  such  series   of  observations 
should  be  accompanied  by  a  notice  of  the  means  used  to  obtain  the  time, 
and,  when  practicable,  by  some  observation  of  on  astronomical  nature,  by 


Thifl  U  ncceaaary  by  rMUon  of  t\w  want 
of  coincidence  of  the  day  in  dilTprcnt  partu 
of  the  globe,  aritring  from  difference  of  lon- 
gitude. In  order  to  obtain  a  complete  cor- 
ipondunce  of  obnL*rvadnn  for  tWL*nty-four 
■leoewive  houra  over  the  wliule  globe,  it 
nasi  be  taken  into  accvuut  that  oppomtc 


longitudofl  differ  tw«l  VI*  hours  in  Iheir  reck- 
oning of  time.  By  the  omugcment  in  the 
text,  the  whole  of  the  astrxtnomicai  day 
(from  noon  to  noon)  is  cmbr»ced  in  each 
aerieft,  and  uo  observer  i«  required  to  watch 
two  nighta  in  auccewion. 
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whicli  the  time  can  be  independently  aAccrtiuued  whKin  a  minute  or  tiro*. 
As  there  is  scarcely  any  class  of  observations  by  which  meteorology  can 
be  more  extensively  and  essentially  promoted,  it  is  hoped  tltat  not  only  at 
even'  station  of  importance  In  this  colony  but  over  the  ivbole  world,  and 
on  board  ahips  in  every  part  of  the  ocean,  individuals  will  be  found  to 
co-operate  in  tliis  iutjuiry.  Every  comiuunication  of  such  obsenratioas»* 
addressed  by  channels  as  secure  and  as  little  expensive  as  possible*  to  th<t 
Secretary  of  this  Institution,  will  be  considered  as  highly  valaaUc* 

In  cheerful  compliance  with  the  above  valuable  recommendation^ 
the  observer  to  whom  is  confided  the  formation  of  our  Meteorological 
Table,  undertook  the  proposed  series  of  observations  during  the  period 
which  bos  lately  passed.  The  results  will  be  found  in  the  Tabic  which 
follows,  and  whicli  we  tnmsinit  to  the  Secretary  of  the  Inslitution  at  the 
Oftpe,  as  our  contribution  to  the  collection  which  is  there  proposed  to  bo 
wnaased  and  concentrated  from  tbc  whole  surface  of  the  globe. 

Observations  of.  the  same  nature,  and  at  the  same  times,  hare  been 
taken  at  the  Royal  Observatory,  Greenwich ;  at  the  apartments  of  tho 
Royal  Society,  Somerset  House;  at  the  Observatory  of  Cambridge,  &c. 

As  one  of  the  most  important  ends  of  meteorological  observations 
is  their  comparison  with  eueh  other,  and  as,  for  this  purpose,  it  is  very 
desirable  that  observers  should  understand  the  use  and  adjustment  of  the 
instruments  in  their  possession,  we  have  been  induced  to  select  from  thcae 
In8tructi(ms  such  of  them  as  are  of  general  appheation. 


I 


I.-^Gmerai  Rtxommeniiatiuni  and  Precauiioma* 


d 


I 


"  I.  The  continuity  of  observations  ought  to  be  interrupted  as 
little  as  possible  by  changes  in  the  adjustments  of  instruments — in  their 
places — exi>osure — mode  of  fixing — or  of  reading  off  and  registering  them. 
Whenever  any  alteration  in  these  or  any  other  particulars  takes  place, 
especially  such  as  are  likely  lo  affect  the  zero  points,  or  otherwise  to 
influence  the  mean  results,  it  should  be  noticed  in  the  register. 

"  2.  So  far  as  possible,  registers  sbould  be  complete — but  if  by 
unavoidable  circumstances  of  absence,  or  from  other  causes,  blanks  oocuTf 
nn  attempt  to  fill  them  up  by  general  recollection,  or  by  the  apparent  ^m 
course  of  the  numbers  before  and  after,  sbould  ever  be  made.'  ^M 

*'  3.  Tlie  observations  should,  if  possible,  all  be  made  by  one  person 
>— but  as  this  may  often  be  impracticable,  the  principal  observer  should 
take  care  to  instruct  one  or  more  of  his  fantily  how  to  do  it,  and  should 
satisfy  himself  by  many  trials  that  they  observe  alike. 

"4.  The  entries  in  the  register  should  be  made  at  the  time  of 
observation,  and  the  numbers  entered  should  be  those  actually  read  off 
on  the  respective  scales  of  each  instrument,  on  no  account  applying  to 
them  previous  to  entry  antf  sort  of' correction^  aji^  Jor  instauccyjor  zero^  ^ 
for  temperature^  capiHariti/^  ^c.     All  these  and  the  like  corrections,  being  ^| 
matter  of  calculation  and  reosoiung  from  other  observations,  arc  to  be 


*  For  cxnmjjle,  tbe  tint  appeanuiccs  uid 

last  dtfiAppcaruiccs  of  the  aim's  apprr  an<l 

JowiT  honlvT,  ahove  nnd  beluw   the   (*o»- 

liorizottj  if  at  sea  or  on  the  coast, — or  oa 


Luid  tbe  c'uict  !L>Dgtb  of  the  liuulow  of  a 
vertical  object  of  determinate  leii(^th  on  aa 
horizontal  level,  at  a  preciso  muoicait  of 
tu&£  (^luA  tou  ueax  uoua^  &c 
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TABLE  rf  HOURLY  MBTKOROLOOICAL  OBSERVATIONS,  made  dariae  the 

1 

21M  and  22d  of  Marvli,   1837, 

nt  Olaikhkatii  Ruau,   near  Giwu^^ich,    about  four- 

■ 

luid-n-half  tiiijctf  tu  tliv  50Utli-^*aBt  of  L»n' 

Um.  hv  J.  11.  nKi\aL[.K,  in  conformity  with 

■ 

the  TiiAlructions  eiirulmi«<l  hv  thf  SouUi  African  Literan*  and  Fhilosophical  Instltutiou. 

1 

5 

rui:ioi»'. 

WIM>. 

'.a 

DARO- 

I  ',    >» 

' 

s 

Horn. 

MRTKR. 

i    .n>ni 

[HrcciniB. 

f 

CLOiriie.  Jic. 

0         0 

1  Snow  on  tlie  i^uiid.    lDt«oao  (roiC   A 

YhA.U. 

29-971 

42J24-8 

N.  by  w. 

1 

few  vloudfi  to  N.     A  Radiator  on  tbs 
1      ground  had  fhiluu  to  19". 

VII. 

29-987 

43    26-8 

N. 

iCtoudd  cutnin)>  up.     Bunahine  through 
\     thin  cloudfl. 

VIIL 

39-M9 

39   2a-2 

V. 

J  CIoikIb  collocliiig,   and  overspreading 
t      thu  sky.     Cirro-itratus. 

f 

IX 

S»*g43 

38:29-8 

K. 

. 

Ctouds  inrroftaing.      Snow  coming  on 
from  the  northward. 

X. 

39-038 

35 

30-0 

N. 

Soowiug.     C'irre-Wro/uf. 

■> 

1    XL 

W-90S 

36 

39-0 

w.w.ir. 

3 

Small  snow.                                  (mu/i. 

M 

;  XII. 

»-a9» 

36 

31*2 

N. 

Ctouds  hrokcn.     Cirro-tlratuM  mto  cu- 

|; 

1.  p.  M. 

89-863 

SO 

3M 

N, 

Clouda  hftikeii.     Snow  t)till  falling. 

11. 

a»*e48 

37 

ai'ft 

V. 

lA  uhuwvr  of  erauuLar  iuow  luu>  iujBt 
I     falk-n. 
LarfTC  denflc  cumuH,      Clear  nky   be- 

III. 

Wft43 

a? 

33-0 

M. 

1    iV. 

asuaif 

ae 

33-4 

K.lb 

SimifM*  wUaiicca  froin  ».           [Iwovo. 

;  V. 

aB-830 

38 

31-5 

K. 

Shuvtx-r  of  Know.    Wind  changes  to  a. 

^ 

j  Snuw,  Ix'aulifiUIy  crjstft]Ii;tt*d  of  a  he-r~ 

VK 

29-841 

39 

29-8 

1CR,X. 

agonal  fi«nn,  falU,  ami  rvmatna  on 
I     tiie  j;roumL 

M 

VII. 

29*839 

38 

28-9 

&a. 

CU-arer.    Moou  vtaiUe. 

( 

VIU. 

29-838 

42 

287 

8.K. 

Clouds  n^ain  colWt  from  the  N. 

IX. 

29-830 

30 

28-6 

Is&K. 

0 

Getting  quite  oTercnat.     Very  cold. 
QvDeraUy  cloudy,  asd  oalm. 

X. 

39-830 

43 

28-4 

■r 

0 

XI. 

29-824 

43 !  28-8 

8. 

u 

The  uunc. 

XI  I.          29-818 

43   287 

».W. 

0 

The  Ramc. 

■ 

I.  A.  M.    29'IIIMI 

43    287 

^ 

0 

Tlie  cirro-slmluM  cloud  prevailit. 

IL 

89-797  1  43   88-7 

& 

1 

8kv  qoitv  eovond,  aa  before. 

III. 

29-798  143    28-6 

•. 

0 

The  itanir.  I  Might  utmnwlx  ooU.    Gnniwl 

IV. 

29790    43    28-8 

a. 

0 

The  same.  }      hanJ  with  tnU.    Ice  n«rly 

V. 

29  ^KO    42    20-0 

a.w. 

0 

The  eame.  1      »« *««*>  0«>«*- 

8 

VI. 

29798    43' 27-9 

;        1 

1. 

0 

Cloada  broken  to  the  cast.   Sun  riitible 
i     at  bia  rtaiiig.            [quickly  from  v. 

*f 

VII.            2n«U    42    28-6 

R.IL 

I 

Clouds    K(-ttin){  thinner,  and    morinK 

J 
* 

Vlfl.          W«38    49   a)-l 

!.«.■• 

1 

Getting  rli-ar,  particidnrly  to  the  N.l. 

IX. 

S9-838    39    31-8 

M. 

1 

Still  deanr.     Sun  shinin||;  bright. 

^ 

X. 

89839    40    34-0 

a. 

1 

Fina.     Cumuli  at  a  diBt&occ. 

^ 

XI. 

29-842    41  ,  Uti-l 

s. 

2 

The  aanu'. 

1 

XII.         1  2fl'HA8  1  43    38-4 

KM. 

I 

Cuniu/i  colh^ct  apace. 

B 

I.  P.M. 

80-803   43   377 

•.«. 

1 

More  nvi*n*&sL                        (fmow  fall. 

> 

U. 

29-884    43    37  0 

ILIkK. 

1 

Cumuii  into  CHJn.-«/ra/uf.      FLakea    uf 

HI. 

2irim«t   43  3«« 

■.R. 

0 

Thick.      N"o  blue  bky  viftible. 

IV. 

29Wifi    42    301 

X. 

0 

The  Hame.      Upper  aimoepherehazy. 

V. 

2I«-h;u    42    33-0 

B. 

8 

Clouda   tjunmr  in  zenith.      Air  fecia 
\     euttingly  cold. 

VI. 

29-904    42    31-d 

S. 

1 

Getting  qoite  cloudy  and  thick. 

! 

NoTE-S. — The  tinif  was  takon  : 

roin  a  pi'i 

h1  cloi'U,  lif'opiii;:  ntnrlv  nii  an  tinioj  its  aU 

Iwitii;  Bwirpely  porcppliblc,  and  ite  o 

rror  ubtiuj 

hhI  by  observation  uf  thi'  Ball-Urop  uf  the 

^^m 

Ro^-aJ  Obtwrvatnrv,  Given wwIl 

M 

Tlic   liart'inctcr   ho*  an    eleva 

tioii  (if  al 

tout  forty  feci  above  the  Rivor  Thatnob— 

■    ■ 

MttkcrK,  Wntkins  and  Hill,  I^ndnn 

The 

'Hirmiomctpr  hafl  a  northrm  aKpcct. 

■ 

L                 The  atreuirth  of  the  wind  ia  intl 

iraUnl  hy 

the  figures  in  the  column,  thus— 0  iiiarkjitliat 

.    ■ 

k 

r"""™"~^"" 

Wff /iff** 

6re«a« ;  ^,  a  ttrong  hT«(«« 

J 
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reserved  till  the  final  dlscossion  of  the  series,  and  for  separate  detenni- 
nation  and  statement*.  ^M 

"  5.  If  copies  be  taken  of  (he  registers,  they  should  he  carefully  ™ 
compared  with  the  originals  by  two  persons,  one  reading  aloud  from  the 
original,  and  the  other  attending  to  the  copy,  and  then  exclianging  parts, 
a  proocss  always  advisable  wherever  great  masses  of  figures  are  rccittired 
to  be  correctly  copied. 

"  6.  The  register  of  every  instrument  should  he  kept  In  parts  of  its 
rvnx  scale,  as  read  off,  no  reduction  of  foreign  measures  or  degrees  to  H 
British  being  made — but  it  should  of  coxirse  he  stated  rckat  scale  is  used  ^ 
iu  each  instrument. 


I 
I 


II. — Of  the  Times  of  Observation  and  Registrif. 

^^  Meteorologicnl  observations  should  be  made  and  registered  daily, 
at  stated  and  regular  hours.  In  fixing  on  these,  some  sacrifice  of  system 
must  of  necessity  be  made  to  the  convenience  and  habits  of  the  observer. 
The  best  hours,  in  a  scientific  point  of  view,  would  be  those  of  Sun-rise, 
Koon,  8un-set,  and  Midnight.  But  these  are  not  the  hours  adapted  to 
general  habits;  and  since  the  midnight  observation  is  likely  to  he  pretty 
generally  neglected  elsewhere  than  in  an  Astronomical  Observatory,  the 
following  hours,  for  a  division  of  the  day  into  three  parts,  are  proposed 
for  what  may  be  deemed  the  Morning,  Afternoon,  and  Evening  obser- 
vationsj  via. 

Morning  .         .         .         8  a.  m. 

Afternoon  .         "         .     2  p.  m. 

Evening  .         .  8  r.  m. 

"  If,  however,  the  habits  or  engagements  of  any  one  should  not 
jdlow  him  to  conform  to  these  hours,  rather  than  not  observe  he  may 
select  his  o>vn,  specifying  only  what  they  are  at  the  head  of  every  page 
of  his  register,  and  adhering  steadily  to  them  in  practice,  only 
observing  to  make  the  extreme  observations  of  each  day  equidistant  from 
the  middle  one. 

*'  At   the  same  time  it  will  be  borne  in  mind,  that,  in  what  con- 
cerns the  great  meteorological  questions  on  which  the   most  interesting 
features  of  the  subject  depend,  the  night  is  quite  as  important  us  the  day, 
and  has  hithero  been  far  too  much  neglected.     To  any  one,  therefore^ ^_ 
rho  may  fet^l  disposed  to  enter  more  zealously  into  the  subject,  and  wilLH 
not  consider  some  personal  inconvenience  III  undergone  for  the  sake  of     i 
afibrding  data  of  a  peculiarly  v|»luable  description,  this  Committee  would 
most  earnestly  recommend  the  adoption,  in  preference  to  all  others,  of 
the  quaternary  division  of  the  24  hours. 

III. — Of  Meteorological  Instruments^ — andy  Jtrsi,    of  the  Barometer^ 
and  its  attached  Thermometer, 


Tlie  [Barometer 


is  the  most  important  of  all  meteorological 
instruments.  Its  office  is  to  measure  the  actual  pressure  of  the  atmo* 
sphere  on  a  given  horizontal  surface  at  the  time  and  place  of  observation. 
Its  fluctuations  are  observed  to  have  considerable  relation  to  changes 


We  regard  this  m  ot  V\w  W^^oeX  \mvQii\aia0u 
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the  wcallier,  and  especially  of  the  wind.    Ilcnce  its  use  as  a  weather* 
glass. 

"  A  barometer  should  bo  examined,  before  setting  it  up,  for  air* 
bubb]es  in  tlie  tube,  and  for  the  existence  of  air  above  tbc  mercury  in 
the  upper  part  of  the  tube.  This  is  done  by  gently  inclining  the  instru- 
ment either  way  from  the  horizontal  position  a  little  up  and  down; 
when  air-bubbles,  if  large,  will  be  seen  to  run  to  and  fro,  and  must  bo 
evacuated  by  iuTertiiig  the  instrument,  and  by  gentle  blows  on  it  with 
the  hand,  driving  them  up  into  the  cistern.  If  this  cannot  be  done,  the 
instrument  is  useless.  If  air  exists  to  an  objectionable  amount  above 
the  quicksilver,  it  vail  not  tap  sharp  against  the  upper  end  of  the  tube 
when  the  barometer  is  quickly  inclined  from  a  vertical  position,  so  as  to 
make  the  mercury  rise  above  its  level,  nearly  to  the  top,  and  tlien  gently 
jerked  leugthways  iind  biickwards.  If  the  blow  is  piiHy  and  dead,  or  is 
not  heard  at  all,  tlic  amount  of  air  must  be  considerable,  and  may  be 
expelled  by  inversion. 

"In  fixing  the  barometer,  choose  a  good  light  near  a  window,  but 
not  exposed  (o  sunshine,  tu  a  retired  apartment,  little  liable  to  suddep 
changes  of  temperature  or  (o  draughts  of  wind.  AfJjust  the  tube  to  a 
Tcrtieal  position  by  a  plumb-line,  and  6x  it  so  as  never  to  shift  from  that 
position.  Before  rea<liiig  off,  give  a  few  taps  on  the  instrument,  enou^ 
to  make  the  upper  end  of  the  column  of  silver  shake  visibly,  as  the  mer- 
cury is  apt  to  adhere  to  the  glass,  and  give  erroneous  reivdings.  In 
reading,  bring  tlie  index  always  opposite  to  one  part.  The  correct  part 
to  choose  is  the  summit  of  the  convexity  of  the  mt-rcury,  to  which  the 
index  should  be  made  a  tangent;  but  if  this  F)e  difficult  to  hit,  either 
from  the  construction  of  the  imlox  or  the  want  of  a  fjjopcr  fall  of  light, 
the  luie  of  junction  of  the  mercury  and  glass  may  be  taken.  In  that 
case,  the  tapping  should  never  he  omitted.  M'hichever  mode  of  reading 
is  once  adopted,  should  be  stated,  and  always  adhered  to.  A  piece  of  white 
paper  placed  behind  the  upper  part  of  the  tube  will  generally  enable  any 
one  to  read  oil'  by  the  convexity  of  the  quicksilver.  Ja  placing  the 
index,  notice  whether  it  appears  to  shiift  a  little  up  and  down  as  the  eye 
is  raised  or  depressed:  this  is  called  parallax,  and  is  a  source  of  uncer- 
tainty, to  be  avoided  by  placing  the  eye  in  reading  .always  on  tbc  exact 
level  of  tlie  top  of  the  mercurial  column. 

•'Barometric  ohservations  require  corrections  of  three  kinds;  and 
to  render  them  available  and  comparable  with  others,  it  is  necessary 
that  their  amount  should  be  ascertained,  and  distinctly  stated.  The  first 
is  called  the  Zero  Correction.  It  includes  several  subordinate  corrections 
arising  from  diflorcnt  sources,  such  as  that  originating  in  a  faulty  placing 
of  the  scale  of  inches,  that  due  to  the  capillarj^'  depression  of  the  mercury 
in  the  glass-tube,  and  the  constant  part  (which  at  a  fixed  station  is 
nearly  the  whole)  of  the  depression  arising  from  the  presence  of  air  or 
vapour  in  the  upper  part  of  the  tube. 

*^  To  delermiae  the  zero  correction,  the  barometer  must  be  com- 
pared with  a  standard  instrument,  such  as  that  at  the  Royal  Observatory 
for  instance,  or  some  other  which  has  been  compared  with  it,  or  with 
some  standard  of  equal  autliority.  Such  comparisou  ought  never  to  be 
omitted  before  forwarding  the  barometer  to  its  ^lajce.  ol  d&%V\\v^>Kwv^  "wajt 
Vol.  UL  X  ^'^ 
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should  any  opportunity  }>e  noglrcted  of  eoroparnij»  it,  whon  fixed  in  ita 
place,  ivith  n  good  portiiMe  Luroincter.  In  injiking  such  comparisons,  all 
that  ifl  Tiecessory  is  to  record  the  rendini^s  of  both  the  instnimentp,  after 
Ut  least  an  hour's  r|U!ct  exposure,  side  by  side,  that  they  mny  have  the 
game  temporaturo.  If  compared  hy  two  ohscrrcrs,  each  should  read  ofl' 
his  own  hnromcter  in  his  usual  manner,  and  each  should  take  a  mean  of 
ftttverul  reftdings,  then  each  should  Terify  the  other's  results.  By  lhi« 
means  the  «ero  of  one  standard  may  he  transported  over  all  the  world, 
and  thnt  of  tdl  others  compared  with  it  ascertained. 

'^The  amount  of  t!»e  zero  correction  is  often  very  large,  as  two  or 
three  tenths  of  an  inch,  hut  its  influence  on  the  mean  results  of  recorded 
ohservation?,  fnlls  wholly  on  the  Heterniination  of  the  hiifjlits  of  the 
station  of  ol>serTutiou  above  tlie  mean  level  of  the  sea,  and  aifccts  little, 
if  at  all,  any  conclusions  of  a  meteorological  nature  which  may  be  deduced 
from  them.  Hence,  if  proper  care  be  taken  to  preserve  a  barometer, 
once  sot  up,  immoveable,  a  long  and  regular  series  of  observation  with  it 
hns  a  value  independent  of  any  knowledge  of  this  element,  and  it  is  for- 
tunate that  this  is  the  case,  as  the  zero  correction  is  one  extremely 
diBicult  to  determine  exactly  ii  priori. 

"  In  trnnsporling  u  compared  barometer  to  its  place  of  destination, 
great  care  is  necessriry.  It  should  always  be  cornet!  upright^  or  conai- 
deruldy  inclined,  and  inverted^  and  over  all  rough  roacls  should  he  carried 
in  the  liand,  to  break  tlic  shocks  to  which  it  would  other\viRr  be  c3cpo*ed. 
8tmppefl  oblitjuely  across  the  shoulder  of  a  horseman,  however,  it  travels 
securely  and  well,  and  with  coiumoiL  care  in  this  mode  of  transport,  ita 
KCTo  runs  no  risk  of  change.  ^| 

"  The  next  eorrretinn,  and  the  most  important  oF  nil,  is  that  dtie  to  ^B 
the  tenipernture  of  the  mercury  in  the  barometer- tube  at  the  time  of 
observation.  To  obtain  this,  every  harometer  requires  to  hove  attached 
to,  or  fixed  very  near  it,  a  thermometer,  called  tlie  attached  thermonirter, 
which  must  be  read  and  n'gistercd  at  each  observation  of  the  Iwiromrter. 
It  is  j>referable  in  practice  to  read  off  this  thermometer  ^y?rj/,  to  avoid 
the  error  arising  from  brcatlilng  on,  or  standing  long  near  if,  whil^ 
reading  the  barometer  itself.  The  zero  of  this  Ihemiometer  shouJd  he 
ascertained  by  comparison  with  a  standard  at  the  temperature  of  aboat 
60"  Fahr. 

**  Tlie  third  correction  applicable  to  barometric  observations  arises 
from  chajige  of  level  of  tbc  mercurial  surface  in  the  cistern,  owing  to  the 
transfer  of  a  portion  of  its  contents  to  or  from  the  tube.  In  barometers 
with  Kniall  cisterns,  and  where  the  lower  level  cannot  be  adjusted  at  each 
obsenation,  its  amount  may  l>e  large,  and  its  eflrct  being  ahvays  to  make 
the  apparent  fluctuation  less  than  the  real,  m  affixed  proporiioriy  it  ought, 
if  possible,  to  he  ascertained.  The  data  necessiiry  to  bo  knowTi  are — 
first,  the  internal  and  external  diameters  of  the  tube— secondly,  that  ofl 
the  cistern  containing  the  mercury,  at  the  surfiice,  where  the  tube  plunges 
into  it.  These  particulars,  as  they  must  be  known  to  the  maker,  ought 
he  inquin'd  of  him,  and  indeed  ought  to  be  engraved  conspicuously  otLi 
some  part  of  the  instrument. 

**j\Jthough  all  these  corrections  are  necessar}- for  the  strict  Trductwn\ 
of  regiBtcred  observations,  they  ou^\vV  tiol  Vo  W  ?c^\l\«d  to  iudividaot 


6Unn.TANB0tJ8  UETEOROLOOY, 


807 


obferVAtioos  prcTioTi*  to  registry.  It  is  sufficiont  to  know  them.  Their 
•Abet  Is  in  nil  chsob  easily  and  ftafply  nppHcahlo  to  mrnn  resiiltfl,  and  io 
tho  conclusions  therefrom  deduct'd,  and  a  world  of  troablcsome  aad  oAen 
mlstAkcn  calculations  may  he  saved  Ly  so  tip}>lying  them. 

"  Cfffhe  EjT/ernaf  ThennomHer. — The  external  thermometer  should 
.have  a  scale  on  wliioh  whole  degrcea  arc  read  ofl\  and  divisions  large 
igU  to  admit  of  estimating  tenths,  or  at  least  fiuartera  of  degrees,  by 
ti»  eye.  It  should  l>c  compared  with  a  standanl,  and  the  difference 
stated,  at  one  or  more  temperatures  (the  wider  asundt-r  the  better)  within 
the  range  of  the  climate  in  which  it  is  to  he  used.  In  fixing  it,  choose 
a  perfectly  shaded  but  otherwise  free  exposure,  and  one  where  no  rrjtecied 
sunbeams  from  water,  buildings  r^icks,  or  dry  soil,  can  reach  it,  and 
easily  accessible  for  rending.  There  fix  it  firmly  and  upright.  In  reading 
it,  avoid  touching,  breathing  on,  or  in  any  way  wanning  it,  by  near 
approach  of  the  person.     TIic  (quicker  the  reading  is  done  the  lictter, 

"  Although  read  off  nt  stated  times,  notice  ehould  l>e  taken  of  all 
sudden  and  remarkable  ebanges  of  temperature,  as  indicated  by  the 
external  thermonjeter,  whenever  they  occur. 

**0/*//t<r  Maximum  and  yiinimum^or  Self^reglstcring  Thermometer, 
—This  should  be  placed  borixont;d!y  in  some  place  out  of  doors,  shaded 
from  direct  radiation  and  rain^  and  otherwise  freely  exposed  to  air,  and 
so  fastened  as  to  allow  of  one  end  being  detached  from  the  fastening  nn4 
lifted  up,  so  as  to  let  the  indexes  within  tlie  boxes  slide  down  tu  the  cndCj 
of  the  fluid  columns,  a  more  eonvenlrnr  mode,  when  the  steel  index  Ifl 
free  enough  to  allow  it,  than  the  use  of  ^i  magnet. 

"  Both  the  tberniometers  should  be  read  off  as  early  as  possible 
every  morning,  and  the  indexes  re-adjusted.  But  as  double  maxima 
frequently,  and  occasionally  double  minima  occur,  in  consequence  of 
sudden  changes  of  temperature,  it  is  recommended  occasionally  to  inspect 
both  of  them,  with  a  view  to  ascertain  whether  the  motion  of  either  the 
mercury  or  spirit  has  been  reversed  in  an  unusual  manner;  imd  such 
double  maxima  or  minima,  when  remarkable,  should  be  recorded  as 
'supernumerary,'  Mith  their  dates  and  leading  features*. 

"  The  ydf-registering  Thermometer  is  extremely  apt  to  get  out  of 
order,  by  the  indexes  becoming  entangled  in  the  column  of  fluid.  In 
travelling,  they  should  not  for  a  moment  be  carried  with  the  mercuiy 
bulb  downwards  ;  if  this  should  happeTi,  they  are  sure  to  arrive  in  a  state 
unfit  for  use.  To  correct  tlicm  is  tedious,  and  always  hazards  fracture. 
With  great  care,  however,  it  may  be  done,  as  follows  : — 

"  l.t/.  The  Spirit  Thermometer.  By  many  jerks,  force  the  index 
down  to  the  junction  of  the  bulb  and  tu}»e  ;  then,  by  cautiously  heating 
and  cooling  alternately  the  bulb,  the  tube,  or  the  air-vessel  at  the  top,  as 
the  case  may  require,  the  disunited  parts  of  the  spirit  may  be  distilled 
from  place  to  place,  till  the  whole  is  collected  in  one  column  in  union 
witli  the  spirit  in  the  bulb. 


•  "The  fipiritthomiomettr  ta  npt  to  un- 
der^ a  umilunl  cluuigL*  of  zer<)  l>v  tlu* 
tnuiafpr  (by  (listilluliuu)  of  part  of  iU*  spirit 
to  the  ii[kpi!r  Piiil  of  tho  tulio.  It  aIiuuIU, 
therefore,  oftua  be  compuod  with  the  mcr- 


ctirifll  one,  and  the  difffri'iico  of  readings 
apjil'ttrci  iiH  a.  zero.  In  th'monly  cam;  in  Oio 
npplicution  of  a  zero  before  Kgiatoriug 
pormissihte,  and  indovd  eawutial.'* 
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Spbiwgvalh.Maixe.— Afr.7>M>w«er. 
"  At  throe  o'clock  I  be^an  to  count  the 
meteors,  and  numbered  as  I'ullows. 

Time.  Nurolwr. 

3  h.  30  m 37 

3  h.  45  m 25 


4  b. 


31 


4U.  15  m 25 


4  h.  30  m. 
4  h.  45  m. 


5h. 
Sh. 
fih. 
6h. 

6  b. 


....  22 

....  28 

.     .     .     .  2i 

....  16 

....  20 

46  m 11 

11 

15  m 5 

253 


15  m. 
30  m. 


'  "ThomctooK.  with  ihe  exception  uf 
five  or  ftix,  all  jiud  a  direction  from  u 
point  in  the  eastern  pari  uf  the  lieaveiiH 
about  la  dogreo!)  N.N.K.  of  the  pluiiet 
Jupiter;  aad.  lUlhoui^h  Ihuy  anpoared 
in  all  partB  ul  the  sky.  btill.  if  the  linos 
of  motiou  had  been  continued  l>.ick' 
wards,  ihey  would  all  have  lorminalcd 
in  that  point.  Having  witnessed  the 
meteoric  shower  of  1833  in  Penniiylvu- 
li)a»  I  was  particular  to  obiurve  the  fore- 
going fact.  The  phenuuienun  appeared 
to  me  to  bti  identjcnl  with  that,  but  fur 
less  magnificent  The  duy  preceding 
had  been  remiirkabJy  roiny,  but  the 
ni^ht  was  cluur  and  still. 

"  Between  four  and  five  o'clock,  an 
auroral  arch  was  to  be  seen  in  the 
north,  and  streamers  at  half  past  five. " 

'  Camdridgk,  Mass. — "At  eighteen 
minute!)  before  four  o'clock  n  larce  me- 
teor darted  from  the  north.  It  whs 
quite  luminous,  and  in  size  apparently 
equal  to  half  the  full  moon.  This  was 
Bucoeeiled  by  many  !^muller  nieteor%, 
and  twenty-ihrce  wore  counted  by  me 
during  an  hour  and  a  half;  lieveral  were 
teen  by  other  persona  m  the  room*, 
which  escaped  ray  notice.  During  this 
time  one  woi  observed  of  great  brilli- 
ancy, havinj;  a  luminous  train  appa- 
rently a  yard  in  lenplh.  The  lightning  t 
continued  the  whole  titne,  and  Ihere 
was  considerable  ifppearancc  of  Aurora 
BoroaUs.  W." 

Yale  College. — The  preceding  day 
had  been  rainy,  and  early  the  same 
night  the  sky  wu*  overcasl;  but  before 

•  From   this  uxpreaaion   it  i«   iiifonvd, 
iJtMt  ihe  iiritrr  Imd  but  a  smalt  portion  of 
iiio  ifmument  in  vivK. 
-f  JVmu  iigfal  doudi  iu  Uio  8.  E. 


midnight,  the  firmament  became  clood 
less,  and  the  stars  shone  with  uncomraoa 
brilliancy.  My  expectaiion  of  a  repeti- 
tion of  llie  meteoric  shower  ai  this  place 
was  HO  slight,  that  I  had  made  littl* 
preparation  fur  obsenini;  the  heaven*, 
althoujih  I  looked  out  frequently  after 
midnight.  About  half  past  three  o" clock, 
finding  that  the  meteors  began  to  ap- 
pear in  unusuiil  nunibers,  1  directed 
my  attention  towards  the  eastern  part 
of  the  heavens,  whence  they  apiwarud 
mostly  to  proceed,  and  closely  watclMd 
the  stars  from  llio  Great  Bear  on  tbo 
north  to  Canis  Major  on  the  south,  em- 
bracing in  my  field  of  vie\*  about  om» 
third  of  the  Grmament. 

It  was  soon  discovered  lliat  neatly  aU 
the  meteors  shot  in  directions  which*., 
on  bomg  traced  back,  met  in  one  and 
the  same  point  near  the  eye  uf 
l<'or  a  quarter  of  an  hour  from  half  |iarti 
three  o'clock.  I  counted  iwenty-lwo  raa»; 
toors,  of  which  all  but  throe  cmanal 
from  the  above  radiant  point.  Ten  left 
luminous  trains;  twelve  were  wilho 
trains;  and  the  three  thai  did  not  con-' 
form  10  the  general  direction,  movoA' 
iwrcuptibly  slower  than  the  others.  Tba 
ftrcatc^t  part  shot  oil'  tu  the  ri^ht  and 
left  of  the  radiant,  the  mBJorily  t^ndioi 
fi(mth  towards  the  heart  of  H>dr«.  T 
next  fifteen  minutes  aflordcd  but  »c% 
meteors,  and  tlie  number  gradually 
clined  until  daylight. 

The  exact  position  of  the  rodinnt  was 
near  a  small  star  forming?  the  apex  of 
a  triuntrle  with  the  two  bright  stars  on 
the  face  of  Loo,  having  n  right  maceo- 
sion  of  1*16,  and  declination  of  2j  d 
greo&  J.  Ils  place,  thcrvlbrx*.  was  tei 
nearly  tho  same  as  in  1814,  differin, 
only  half  a  deyreo  in  right  ascension 
and  all  the  phenomena  vcr>'  much  re- 
sembleil  those  observed  that  year*  ex- 
cept that  they  were  on  a  scale  somewhat 
inferior. 

New  York. — "  Tlie  annual  recuf- 
rtnice  of  this  phunomeuon  being  a  sub- 
ject of  much  interest,  the  undersigned 
kept  a  careful  watch  on  the  night  o( 
Saturday,  and  morning  of  Sunday  1 
and  is  gratified  in  being  able  to 
nounce  the  re-appcaiance  of  this  p 
uoraenon  with  considerable  brilliancy 

"  During  the  evening  but  few  ma- 
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"teors  were  ob^entMl,  but  Cn^ra  ci^lit 
o  clock  until  near  the  du\w)>  buccosbive 
ilanhe^  vvuru  ubsurvuii  in  ttie  vnaV,  ftup- 
posed  by  i»ome  tu  be  It^liiiiiiig.  At 
ei^lit  o'clock,  a  very  boaudful  aurora- 
lit;bl  ulis  semi,  ur  a  pinkish  colour.  Tlii» 
continued  l(^r  n  uliurl  lime  only,  uUhou^h 
a  trencntl  luminous  appt>aninee  in  ilie 
norlU  rcmaihcd  during  ihc  ni^^ht. 

"  About  two  o'cluck  in  the  mornin^r, 
■evenil  inftuurs  wtira  soon  to  dart  ucru«8 
the  Greut  Buar,  uiid  Iruiu  this  time  own* 
stunt  watch  WiVi  kvj>l  up  untd  dayliKht. 
From  two  to  three  oVlock,  uinetyiMfjht 
meteors  were  counted,  some  boin;^  very 
small,  but  the  ^rvuler  number  of  ^mat 
sixe  and  bhlliancy,  resembling  a  rocket 
both  in  the  explobiun  and  trail  luU  be- 
hind,— thu  trails  liii^tiu^  in  somo  in- 
AtanccB  for  ncaity  twu  minutes. 

**  With  two  or  three  exceptions,  the 
eoursc  of  the  uieteorti  was  divertront 
from  a  point  in  Leu,  Difctiimtion  '20\ 
Right    AM*L'nsion    150*.    nearly.      The 

Slaec  of  this  point  was  fully  confirmod 
urinfT  the  oigiit. 

"  From  lliree  lo  four  Velotik,  one 
liundred  and  fifty  nietairs  were  counted, 
and  ihreu  hundred  in  all  wero  enuiuo- 
rated.  After  this  time  wu  kept  no 
account  of  i\ifi  number,  though  many 
luorc  api>carod.  From  the  situation  of 
the  observer  it  is  probabio  that  more 
than  hulf  csoa|>ed  notice.  Several  were 
seen  m  the  clear  li};ht  uf  the  dawn  ;  and 
Jupiter.  Veiiub,  and  Mars,  uU  shining 
with  ^ruat  brilliancy,  were  alturnalely 
outshone  by  these  tranKieiit  rivals.  No 
doubt  n<iw  exists  in  the  mind  of  the 
writer,  as  to  the  distinct  and  |>ecuUar 
character  of  the  phenomenon ;  for, 
though  an  utlcntive  observer  of  such 
matters,  lie  lius  never  seen  unyihln^ 
bearing;  the  slij^litest  resemblance  to 
tliis  display,  except  on  the  ni^ht  of 
Nov.  12— 1.1th,  18J-J,  when  he  had  the 
^ood  fortune  to  observe  the  same  ap- 
pcarurire  while  at  sea,  off  the  harbour 
of  Pernambuco,  one  year  heP>re  the  far- 
famed  shower  of  1833."— G.  O.  S. 

Nmvark,  New  Jkkskv. — "This  ac- 
count much  resembles  the  foref^uin};, 
as  might  be  expocled  from  the  prox- 
imity uf  tlio  two  places  of  ubservatiun. 
The  writer  romarka,  thiil  previous  to 
two  o'clock  a  few  sliooUng  stars  wcrv 
seeu,    but  no  more    than   on  ordinary 

rusions.  iVfier  that.  ho*?ever,  there 
a  decid»l  incrcast!.      fn   an  hour 

d  a  half  he  counted  above  seventy- 
Ave,  aU}ioti^  his  field  ot  view  took  in 


only  CO  dof^rees.  AAer  four  o'clock, 
their  succession  wti«  less  freriuent, 
and  they  continued  to  diminish  in  nuui" 
licr  until  the  dawn  uf  day.  He  thinks 
the  whole  number  that  full  was  uol  lesA 
than  four  hundred." 

Ravdolpr  Macon  College,  V(R- 
GiviA.  By  f'rof.  H.  To/r/r«— "On 
the  nif»;ht  of  the  I'J — 13th  November, 
three  of  1  he  students  and  m y<telf 
prepared  to  watoli  all  night  The  sky 
was  serene,  and  nil  was  calm.  About 
ten  o'clock  meteors  bcK'JH  to  appear. 
The  first  diytiiiguished  fur  its  brilliancy, 
started  from  the  lower  part  of  the  Little 
Bear  and  proceeded  to  the  soulh-wost. 
After  midnight  until  two  o'clock,  all  the 
meteors  shot  ucstwanl ;  and  from  two 
o'clock  until  day-break  their  course  was 
entirely  norlli->\C8t.  Wc  only  watched 
ocrasionnny  during  llie  ni;;ht,  and  only 
on  the  northern  side  uf  the  heavens, 
except  an  orra*iional  visit  to  the  other 
parts  of  the  building*.  I  counted  two 
hundred  and  forty-eight  shooting  stars, 
and  my  cumpaui^ns  saw  a  larger  num- 
ber than  this.  You  may  safely  conclude 
that  five  hundred  were  seen  by  us,  and 
ibis  from  nbiiervatiuns  kept  up  only  at 
intervata  during  the  night." 

South  Cabolina.  Ghbenvillc, 
Xov,  iy<A. — *'  We  learn  that  the  |Hjnple 
in  the  neighbourhood  of  Maybinlon, 
Newbury  District,  witnessed  the  fall  cjf 
an  immense  number  of  moteors.  which 
first  made  their  appearance  about  twelve 
o'clock  on  Saturday  ni^iht  last,  and 
continued  ihvir  descent  until  daylight 
the  next  morning.  It  is  said  their 
number  was  nut  near  so  great  as  that  of 
the  *  Fulling  iSiurs'  three  years  since; 
but  the  speclucle  is  represented  ua 
having  bemi  very  brilliant  and  un- 
usual.* 

From  iho  foregoing  accounts  com- 
pared, we  are  led  to  conclude  that  the 
meteoric  shower  increased  in  intensity 
from  north  to  Koulh.  that  in  Sontli  Caro- 
lina hav  ing  been  the  most  considerable  of 
all,  so  far  as  accounts  have  reached  us. 

Does  not  the  recuirence  of  this  phe- 
noinenun,  for  six  successive  years,  at  the 
same  ptrioU  of  the  year,  plainly  show 
ita  connexion  with  the  progress  of  the 
eartti  in  its  orbit?  and  does  not  the  fact, 

*  "iljul  Prof.  Tolcfruc  Ukcn  his  stjilion 
where  the  vii-w  uf  the  firnuuiimt  wnuld  Imvo 
been  iuiulifltrtu.'tcd,  Iw  wuiU<l  [trobnUy  have 

'  aouUi-w«\," 
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that  the  (greatest  rtisplftv  occurs  every- 
where ill  places  Jifffrin^'  witicly  in  lon- 
gitude, at  the  same  hour  of  the  day, 
as  plainly  indicate  itit  connexion  with 
the  motion  of  the  earth  on  its  axis? 
The  sup]K>iition  of  a  hwly  in  Hpace.con- 
ftistin^  of  an  immense  collection  of 
mctcorta.  stretching  across  the  earth's 
orhit  oblic|Ucly,  so  that  the  earth  passes 
under  it  in  its  annual  progress,  while 
places  on  its  surface,  lyin);  westirard  of 
each  other,  are  successively  brought  by 
the  diurnal  revolution  to  the  point  of 
nearest  approach,  will  satiiofy  both  these 
conditiotis.  I  can  think  of  no  other  that 
will. 

The  "  point  of  nearest  approach" 
may  be  merely  the  extremity,  or  the 
skirt  of  the  nebulous  l)ody«  while  the 
greatest  part  of  it,  and  consequently  its 
centre  of  gravity,  lies  to)  distant  iVum 
Ihe  earth  to  be  much  inllucncod  by  its 
gravity.  It  would  not  be  at  all  incon- 
sistent with  the  known  extent  of  astro- 
notnical  bodies,  to  give  to  the  body  in 
question  a  breadth  of  thousands,  and  u 
length  of  millions  of  miles. 

It  was  an  accidental  observation, 
mude  after  the  conclusion  was  formed, 
which  ascribes  the  origin  of  the  meteoric 
showers  to  a  revolving  nebulous  .body, 
that  first  led  roc  to  suspect  the  Zodiacal 
Liyht  to  be  the  body  in  question.  This, 
according  to  La  Place,  is  such  a  nebu- 
lous body,  revolvin;;  around  tlie  sun  in 
the  plane  of  the  solar  equator*.  Wc 
actually  observe  it  to  reach  over  the 
orbit  of  the  ennli.  makin<r  yn  an^lc 
with  its  plane  of  only  7j  dcjrreos.  It  is 
not  difRcull  to  place  it  in  such  a  situa- 
tion that  the  earth  shall  eumo  very 
near  to  the  skirts  of  it  at  least.  We 
should,  indeed,  expect  this  meeting  of 
the  two  bodies  to  take  place  at  the  nodes 
of  the  solar  equator,  and.  therefore,  in 
December  and  June  instead  of  No- 
vember and  April.  U  is  easily  con- 
ceivable, however,  that  the  aphelion  of 
the  Zodiacal  Li^^ht,  at  which  place  it 
approaches  nearest  the  earth,  does  not  lie 
exactly  at  the  node,  but  so  far  from  it, 
that  the  earth  passes  it  a  month  betbre 
it  comes  to  its  node,  at  which  lime, 
moreover,  the  earth  is  more  than  a  mil- 
lion of  miles  nearer  lo  the  sun  than  its 
mean  distance.  In  endeavouring  to  fix 
the  periodic  time  of  the  meteoric  iiody, 
aince  it  must  be  either  a  year  or  half  a 

•  Mtfc,  Celeste,  (Bowditch,)  Vol.  IL, 


year,  (for  no  other  perio<tic  times  coul 
bring  the  two  bfHiies  together  at  inters 
(  vals  of  a  year*.)  severol  consideration 
induced    the    belief,   that   fiaif  a   yrop, 
was  the  true  period — an  inference  draw 
cspecinlly  from  the  apparent  gru«l  ex- 
cess of  velocity  of  the  earth  nt  the  poin 
of  concourse :  but  the  period  of  a  yea\ 
(or  more  probably,  a  little  less  than  ft 
year.)  by  implying  that  the  two  bodi 
are  always  comparatively  near  to  eac 
other,  would  better  explain  Ihe  occur- 
rence of  shooting  stars  at  all  seasons  v 
the   year,   and   would   be    pohinuUrly 
favourable  lo  the  explanation  of  thostt 
meteoric  showers  which  have,   on   two 
occasions  at  least'l.  occurred  near  the 
last  of  April, — a  time  distant  about  half 
a  year  from  November,  and  thervtora 
sustaining  a  like  relation  to  the  oppo- 
site point  of  its  orbit.     In  such  a  case, 
meteoric  showers  would  occur  in  April 
and  November,  for  the  same  reaBcm  that 
tlic  transits  of  Mercury  take  place  lO 
May  and  November  exclusivelv.     The 
greater  frequency  of  meteors  in  Novem- 
ber than  in  April,  naturally  results  from 
tlie   greater  proximity  of  the  earth  to 
the  sun  at  the  former  than  at  the  latter 
period;    to    which,    perhaps,    may    be 
added,  the  effect  of  the  eccentricity  of 
the    orbit  of    the   meteoric    body,    the 
aphelion  being  on  the  side  of  November 
In  the  present  state  of  our  knowlcdg 
on  this  Buhject,  I  regard  it  as  a  poin 
open  for  iiir)uiry,  whether  it  will 
accord  with  all  the  phenomena  of  shoot 
ing  stars,  to  give  lo  the  meteoric  bod 
a  peritjd  of  nearly  one  year,  or  of  half 
year." — Olmstkd.  SilUman's  Journal 

Correct  Latitude  f^f  the  BrwfseU 
Obgertatory. 

**  OjiK  of  ray  first  objects,  as  soon  as 
was  able  to  make  use  of  the  instru-> 
meats  in  the  Obser\atory  of  Bru&seli 
was  the  endeavour  to  determine  lh« 
googniphicitl  position  of  that  establish- 
ment. In  order  to  obtain  the  latitude, 
I  used  the  mural  circle,  made  by  Messrs,] 

t  &•<•  Vt.I.  XXVI.,  p.    I«ff,  Siliiman* 
Journal, 

♦  **  1 11  Virginin,  ant!  vnrioim  other  pArta  < 
the  United  StatiK,  iu  1603,  and  in  Vnkm 
in    1095.     Making  mitable  aljgwuni'wtt  l« 
th<>  more  rapid  pro^rn-ss  of  Uic  utrth  tbrot^bj 
ihu   wintvr  siiiriis,    and   fur   the  cbj 
«tyl*»,  and  thit  meteoric  shower  of  tl 
til  ^V^^i  VWi o,  ocftumd  ai  verj* 
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triiton  and  .Simtns.  Tl  was  not 
until  llic  end  of  July.  18'15.  that  this 
in»tnimcnt  hud  been  fixed,  und  which 
event  \vv  uwe  li>  the  obli^^in^  i*ervires  ol' 
Mr.  Gumbey,  who  was  then  at  Brussels, 
for  the  puriwi&e  of  fixinR  his  transit 
in»lniment.  The  circle  is  the  exact 
copy  of  (hat  of  Greenwich:  it  is  six 
Enfrlish  fct't  in  diamelcr,  and  has  two 
fpraduutionB.  the  one  on  ^nhl,  and  the 
heron  palladium.  It  has  six  roicro- 
pes,  by  which  seconds  may  be  read 
'.  and  their  fractions  estimated." 
<M,  Qnclelot  then  describes  his  man- 
I  ncr  of  ob&ervin}(,  his  culcuUtionH,  and 
'       the  re&ults   of  his   numerous  observa* 

tions.) 
'  **  1  am   of  opinion,  after  all   that   I 

have  detailed,  that  the  latitude  of  the 
Observatory  at  Brussels  may  be  taken 
at  50"  51'  10"  7*. 

However   sati.sfactury    the    coinci- 
dence of  the   result  of  the   precedinu 
rations  may  be,  it  oui^ht  not  to  be 
ncealed,    that  since    the   delerniined 
tilude  rests  upon  observations  of  the 
mc  star,  it  is  possible  that  it  may  be 
inted  with  on  error,  constant  to  this 
ftiar,  and  depending  upon  a  ticxion  of 
the   in&trumenl,  or  some  other  cause 
■ctinn  always  in  the   same  direction; 
though  I  believe  such  a  cause  of  error 
to  be  little  probable." — Quetelkt,  Sitr 
la  latitude  de  f  Observatoin  de  Bru- 
xcUe$,  J  836. 

Iloluiays  well  Spettt. 

The  foUowinf;  pratifyint;  result  attended 
the  successful  etforts  of  the  parlies  who 
advocated  the  opcnin>;  of  the  British 
Museum  to  the  public,  during  the 
Easter  week  jiisl  passed : — 

The  visiters  admitted  on  1 
Easter  Monday,  were     I 

—  Tuesday      —  , 

—  Wedne-iday^  . 

—  Tiiursday     *-*  . 

—  Friday  —   . 

Total  3G.225 
G.  Samoubllk.  one  of  the  officert  of 
the  British  Mxustum. 

*  The  latitude  of  BroMela  waa  given  hi 
the  Connnitance  drs  Tempt  de  Parity  for 
1727,  M  00"  51' 00". 

lu  the  Bamtr  work  for  IJOD,  it  woa  stat4>d 
to  be  50'  &U'  b*A",  and  this  has  bvm  annu- 
ally repf^aUM  up  to  the  period  of  M.  Que- 
tclct^s  obtfc/rAtioofii 


At  the  Adelaide-sti-eet  Gallery  for 
the  lituslralion  and  EncoiiraRement  of 
Practical  Science,  more  than  1400  per- 
sons paid  for  admission  ou  Easter 
\fouday. 

Arttisejitic  Properties  rf  the  Etseniiai 
Otis. 

"  I  POUND  that  the  essential  oils  of  cin- 
namon and  cloves  posscs!icd  an  anti- 
septic power,  quite  equal  to  (hat  of 
kreosote,  and  that  (heir  aqueous  solu- 
tions, wlien  sulphuted,  were  even  supe- 
rior to  similar  solutions  of  that  aj^rcnt. 

One  part  of  milk  min^letl  with  four 
parts  of  a  saturated  aqueous  solution  ot 
the  stilphated  oil  of  cloves,  remainod^ 
after  five  days,  swcei  and  hquid,  white 
another  portion  of  the  same  milk  bocamo 
curdled  and  sour  ^vithin  twenty-four 
hours.  Having  on  the  2nd  day  of  July 
added  two  drops  of  oil  of  cinnamon  to 
an  ounce  measure  of  fresh  milk,  it  re> 
mained  liquid  on  tlic  Utli;  and,  lhou};h 
it  finally  couj^ulated.  it  continued  free 
from  bad  taste  or  smell  till  .September, 
althoujfh  other  portions  of  the  same 
milk  had  become  putrid.  A  hulf  ounce 
of  milk,  to  which  a  drop  of  sulphurous 
oil  of  turpentine  had  been  added,  re- 
mained free  from  coaguUtiou  at  the  end 
of  two  duys,  while  another  portion,  con- 
taining five  drops  of  pure  oil  of  turpen- 
tine, became  curdled  and  sour  on  the 
next  day. 

A  number  of  pieces  of  meat  were  ex- 
posed in  small  wine  glasses,  with  water 
inipregiialcd  with  solutions  of  the  va- 
rious essential  ods.  Their  antiseptic 
power  seemed  (o  be  in  the  ratio  of  their 
acridity.  The  milder  oils  seemed  to 
have  comparatively  little  antiseptto 
power,  unless  associated  with  t)ie  sul- 
phurous acid,  which  has  long  been 
knawu  as  un  antiseptic. 

In  cutaneous  diseases,  and.  })erhap$, 
in  the  case  of  some  ulcers,  the  employ- 
ment of  the  sulphurous  >ulphated  oils 
may  be  advantageous. 

A  respectable  physician  was  of  opi- 
nion that  the  sulphurous  sulphate  of 
turpentine  had  a  bi-ncDcial  influence  in 
the  case  of  an  obs.tinnte  tetter. 

Possibly  the  presence  of  sulphurous 
acid  may  increu&e  the  jrower  of  oil  of 
turpentine  as  an  unthelminlhic. 

Pieces  of  romed  meat  hunp  up,  after 
beinj;  bathed  with  an  alcoholic  solution 
of  the  (tulpSurous  sulphuted  od  of  tur- 
penlinCf  ot  w'wVv  ^\3\\Qiwsi  «iR.  '^^  vis<- 
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moined  free  from  putridity  tt  the  end  of 
sQveral  months.   Thut  liotiuud  with  cin- 
uamon  had  a  blight  u<luur  and  la»to  of 
the  oil 
I  am  let],  therefore,  to  the  impre&sion 


thtt  the  antiseptic  power  is  not  pocvlii 
to  kt-eo!ii>lc,  hut  li«loiiud  to  ottier  noritll 
oiK  and  principles  and  oapeciiilly  to  lIj 
oils  uf  cinnamon  and  elovej>." — Ha.1 
SiilimaHS  JoumaL 


Aqua  tyersuii  QuaquaversuM,  ,^J 

*<  \M)o  BhAll  deddo  wben  Oull^M  dtaagm?**  ^^| 

Our  early  subsoribers,  and,  at  the  present  raoraent,  an  immense  number  of  tUij 
puhUc,  of  uH  a^cs,  and  sexes,  and  eunditions,  are  familiar  with,  the  appellutiotti 
at  least,  of  "  Tmk  Gallkry  of  Practical  Sciknce."  \u  more  formal  anifi 
stately  title  is  that  of"THB  Gallkry  for  thk  Illustration  ano  Encou^ 
RAREMbiHT  OF  PRACTICAL  SctKNCs/' but  tho  formcr  is  tho  portable  form  bn 
which  it  imually  circulates.  J 

The  propriutor.sofa  publication,  dated  "[March  Ist,  m.dccc.xxwii.*]."  try  inn 
the  side  and  bhortHTUl  raad  to  Noloriety,  if  nut  tu  Reputation,  have  aduptiriQ 
without  remark  or  apuio^y,  ihi^  dis>linctive  name  uf  the  ahuve  ustiibhbhiueut,  u\\^ 
in  Gorman  Text,  or  Old  £ngliAh»  have  labelled  an  octavo  pamphlet,  thus —        1 

fTDf  eiiillf ry  of  Ornrtifal  Sfifitrr*  j 

Not  to  rank  this  a^umpliun  uf  an  already  exi&tin^  dcBiu'nalion  nmoni;  thai 
deceptive  tricks  of  tra/le,  it  may  be  censured  on  accouni  of  the  temporary  incon«i 
vcnicnceand  confusion  it  produces.  The  fculistantial  Gallery  of  lirkk  and  Moriar 
hatt  acquired  a  aolid  and  honourable  reputation,  for  the  facility  it  has  given  to 
experimenters,  hy  tho  free  usu  of  itii  costly  and  puwerliit  uupuralus,  and  iu 
ample  apace-  Some  of  iho  cxperimentn  made  within  iU  wolls,  havu  enable 
soieutific  !<lu'lenta  and  inquirers  to  exomino  many  <louhitul  hut  nnportani 
questions  and  theories,  and  to  <:ivo  to  each,  for  the  firsit  time,  their  pruportiuui 
merit.  Several  of  (hem,  made  on  the  ranol  uP  this  eAtuhlishment.  we  knew 
beat  thid  moment  under  the  cunsideratiuit  uf  the  Iniililute  of  France;  OUU] 
others  ha\e  been  [lublished,  and  are  frequenll)  appealed  lo. 

Now  the  Paper  Gallery,  (which  ninv,  without  sarcahm,  be  c-alleil  iti  contra 
distinction  to  its  predecessor,  the  saperfnial  une.)  contains  a  lar^o  number  of 
*'  Em'euimknts'    within  its  covers,  and  i-erluinly  t^nva  many  well-drawn  ani 
well-engraved  diagrams  to  dlustruLi:  them.    There  also  may  be,  iu  une  or  Iw 
of  the  experiments,  a  little  novelty,  hut  in  general  thev  arc,  and  necessarily  muL 
bOp  exporintents  made  many  years  l>elbre  either  of  the  Galleries  wiis  prujeeted 
and  most  of  them  nro  described   in  every  work  which  treats  uf   the  phyaii 
properties  of  Fluids.     But  here  lie  the  in(M)nvenionce  and  cunfusion  cuniplaine 
of;  differin*;,  as  the  nature  of  the  "  Expenmonis"  in  the  two  Galleries  rciilly  doea^' 
yet  both  urc  now  called,  in  common  parlance,  Experiments  of  tho  Gallery   uT 
Practical  Science,  and  hence,  owiuf;  to  the  liherjl  circulation  of  the  Punipldct 
Gallery,  assertions   the  must   positive  are  made   that  experimenls   have    bcc 
made  in  the  other,  corroborative  of  a  clat^'i  of  assumed  facts,  and  vulvar  pn 
daxes,   which   it   has    always   been  the   distinction  of  the  Intter  Gallery   a 
its  frequenters,  lo  examine  and  extirpate.     For  a  striking  illustration  of  this 
shall  give  a  recent  instance.     During  the  last  Ove  or  six  weeks,   it  has  I 
matter  of  scientiik  {:ossip  and  wonder,  that  the  GuUerv  of  Practical  Scienc 
(observe,  it  was  not  added  whether  in  octavo  or  in  stone,)  had  proved  that  ih'it 
fishes  in  tvaiiTCOuid  susfain  " pressure  J'rom  wUhout^^  to  any  amount,  and  it  w 
also  stutcil,  Ihut  the  Gallery  of  PracLicul  Science  (without  addition,  as   before 
had  proved,  that  living  Jtshfs  in  watt r  were  instant aneou&ty  killed  under  t 
same  circumstances.     Very  few  persons  have  either  the  taste  or  the  upportun 
to  ascertain  which  of  such  contradictory  statements  \%  true,  and  to  trace  out 
origin  of  the  coiiUictin^  assertions.    In  the  present  instance,  it  fell  to  our  lot 
be  able,  as  we  were  willing,  to  ontor  into  both  Galleries,  and.  bringing  out 

*  Mecliouics  of  Fluids  and  Hydraulic  Architc'cturf^  dLScriptivo  and  cunstnicttn^  i 
wholv  iUu»tmii:d  by  scieutdic  ExompW^  oud  uw^V^ukU:  Diuf^ms.     I^uudou, 
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reiipectivQ  experimenta  relating  to  Uie  question,  to  exhibit  the  cause  or  tbo 
concurrent  exi!»leiioo  of  the  conlrndictioii,  uiul  to  diiiAiputo  thu  confuiiioa 
produced  by  (be  latter  GoUery  of  I'ructioal  Sciencis.  As  ono,  at  Icust,  of  the 
aoluttl  experiments  was  a  deciHivo  fact,  and  in  direct  opposition  to  one  of  those 
printed  in  tbe  book,  wo  shall  lay  thu  i*.Ase  before  our  readers  in  the  way  wc  did 
thnt  of  the  Manchester  and  Newcastle  InslilMtions,  that  is,  side  by  side,  for  the 
tdv&utage  of  the  contrast. 


Ths  Galliry  or  Practical 

Science* 

19,  Av^'Afarin  Lnntj  L&nAm, 

Ih    this    "  Okioixal    WorKi    con- 

DDCTKO  BY  PROFESSIONAL,  SCIKNTtKIC» 

AND  PB.\CTICAL  MEN,  Part  I.",  dated 
[*•  March  1st.  m.uccc.xxxvii."],  but 
to  which  no  name,  except  tboDC  of  tbo 
WDod-enyraver  and  tlio  publishers  are 
attached,  tbougU  that  of  tbe  celebrated 
Profc&4or  Jameson  has  freely  been 
made  use  by  gotue  of  the  vendors  of  tbo 
book,  there  occurs  at  p.  150  Llic  follow- 
ing subdivision: — 

^B^  Experiments  iLLtJSTRAT[NG  the 
^^m  Qu\guArEusus  Pbkssuub  of  In- 
^^    compressible  FuriD.H." 

L  And  this  "i^ua({uaversu«"  is  thus  intro- 
^H'duced. 

^^■^  **  Before  we  conclude  our  inquiries  on 
^Hfluid  prcs:iure,  it  may  bo  bot)i  interest- 
^^Kig  and  instructive  to  llio  roaders  of 
^^Rhis  work,  to  debcribc  h  few  select  ex- 
r  perimcnld,  by  which  tho  ec^ual  distribu- 
tion of  pressure,  umun^  tho  particles  of 
an  incompressible  lluid  is  beautifully  and 
^^xigorously  dcmonslrated,  and  its  equal 
^^nropagaUon  in  all  directions  placed 
^Vfieyond  tbe  |)ossibility  of  the  smuUeat 
f      doubt." 

I  Under  Experiment  are  the  following 

f        assertions  and  coucluhions: — 
I  *'  If  a  living   flsh  should  be  put  into 

tho  cylinder  of  a  hydru^tatic  press, 
when  under  a  very  high  degree  of 
pressure,  it  will  not  suffer  the  least  in- 
convenience; from  which  it  is  obvious, 
I  that  every  particle  of  the  tluid  is  equally 
pressed,  and  presses  equally  in  all 
aircclions. 

*'  Numerous  other  examples  might 
bo  adduced  for  proving  the  some  thing, 
but  since  the  pruu-iple  is  manifest,  it  is 
needless  to  dwell  longeron  the  subject" 
p.  160. 


The  Gallery  or  Practical 

SctKNCE, 

Adelaide  Sirect^  Strand^  Wfjitmitutar, 

Iir  tho  long  room  of  this  Gallery  is  ono 
of  the  most  exquisitely*consimcied  hy- 
drostatic presses  tbut  the  English  skill 
of  the  present  day  eould  execute.  It 
was  made  under  the  direction  of  an  emi- 
nent mechanician,  in  a  manufactory 
remarkable  for  the  perfection  and  accu- 
racy of  its  workmanship,  and  no  cost  was 
•pared  by  the  proprietors,  of  the  Gallery. 
A  pressure  of  3U,uOO  lbs.  upon  iho 
square  inch  can  bo  produced  with  ease. 

In  this  niaohino,  it  hos  been  repeat- 
edly demonstrated  that  water  is  not  an 
incompressible  fluid. 

Into  this  machiue  a  live  eel  was  in- 
troduced, and  subjected  for  about  a 
quarter  of  a  minute  to  "a  very  high 
degree  of  pressure.'*  Tbe  tenacily  of 
life  in  eels  w  proverbially  remarkable; 
so  much  so  that  tliey  seem  to  be  en- 
tirely exempted  from  *'  sudden  deatli." 
But  to  tbo  case  of  tlic  eel  in  the  press 
this  exemption  did  not  reach;  for 
when  lifted  out  he  was  **  dead,  dead, 
dead !"  We  believe  no  eel,  ready- 
skinned  and  tlecapitated  for  the  pur- 
pose, was  ever  finished  before  in  fifty 
times  the  time. 

In  the  Gallery  are  some  unrivalled 
moans  of  exciting  and  nnplying  that 
extraordinary  agent  whitli  Ims  made 
oven  the  executed  criniinuL  \^riLhe  and 
start  uu  hours  after  be  hoil  been  cut 
down  from  the  gibbet;  bul,  although 
within  a  minute  of  its  death  and  exhu- 
mation, the  oel  was  subjected  to  scvvrul 
modes  by  which  gslvanie  intluence  of 
great  energy  is  rapidly  pn^duced,  every 
applicaliun  uf  it  was  vain;  the  eel  was 
perfectly  insensible  and  rigid;  it  never 
moved  a  muscle,  nor  made  tbo  slightest 
attempt  to  shp  through  tbe  fingers  ! 


I 


i 


By  "  this  picture  and  Oiis,"  we  hope  we  have  winged  and  broueht  down  one 

of  that   numerous  class  nf  misrepresentations,  which  are  copieil  by  compiler 

flor  compiler,  and  published  m  hook  oftcr  book.     Public  estubliahments  of  the 

Mature  of  the  Adcluide-Strecl  Gallery,  by  making  experiment  easy,  would,  wwvl 

ftweep  out  the  whole  of  tbo  ■*  vulgar  errora"  vt'\uciEk  i«Qvxvu. 
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MISCCLXJINEA. 


JFaieh  SiatisticJt. 

Mr.  Dent,  (Arnold  and  DentJ  in  his 
illustrations  of  a  lecture  on  the  con- 
strucUou  of  watches  and  chronoraeiers, 
given  by  him  at  the  Royal  Institution 
on  the  7th  ult.,  laid  before  the  meelin^^ 
tlie  dissection  of  a  detached  lever 
watch  (compensatiou-batance,)  every 
pnri  was  separated  and  displayed,  but 
(grouped  in  one  of  six  larger  divisions 
to  which  it  beloiif^cd. 

Each  part  had  been  previously  exa- 
mined, and  its  distinct  constituent 
pieces  counted  by  the  lecturer ;  the  sur- 
prising result  of  this  enumeration  was 
exhibited  in  a  table,  of  which  we  lay  a 
copy  before  our  readers.  In  addition, 
will  be  found  the  number  of  kinds 
of  artificers  concerned  in  the  opera- 
lions  necessary  for  the  construction  of  a 
good  watch.  When  to  these  arc  added 
the  amount  of  previous  operations  which 
the  [uutehals  constitutlnfj:  cich  piece 
must  undcryo,  before  it  comes  into  the 
hand  of  the  watch-artificer,  a  glimpse 
may  beoblainedof  the  extensive  and  nu- 
merous changes  of  form  and  value  which 
"raw  material"  receives  in  its  prof^ress. 
from  theniine  to  so  refined  a  manufacture 
as  a  finished  watch. 


fii>.  or  Fuih 

1.  Pillare 

2.  Frame 

3.  Cock  nnJ  Potcuce     . 

4.  Barrel  »nd  Arbor  . 
fi.  Goini;-ruzee  .  .  . 
6.  Whwls  .... 
7-  Pinions ..... 
8.  Stop-Stud  .... 
a.  Stop  fuiil  Spring  .     . 

10.  Click  and  llalclict    . 

11.  Motion  ..... 
13.  Jewels  (5  Holes)      . 

m.  Cup 

U,DM 

16,  Index 

10.  Esa^ieiiient    .    .     . 

17.  Compensation- Balanoo 

lU.  Cose 

ID.  Pondout     .... 

20.  Case-Joint      .    .     • 

21.  Cftse-Spring,  &c.      . 
32.  Moin-Spring  .     .    . 

S3.  Cbniu 

S-4.  Hands 

2A.  Glosa 


No.  of  Tnwlw 
Pieces,  cmploj'odi 

4  .  .    1 

.       4  .  ,   1 

2  .  ,   1 

.      3  .  .  I 

.     14  .  .2 

.      4  .  .   1 

.       4  .  .  2 

.       1  .  .   1 

.      3  .  .  I 

.      3  .  .  1 

.     16  .  .2 

.     38  .  .  2 

.      3  .  .  2 

.       5  .  .  3 

.       1  .  ,  1 

.     13  .  .  3 

.       9  .  .  1 

.       a  .  .  I 

.       2  ,  .   1 

.       C  .  .   1 

.       4  .  .  2 

.       1  .  .  2 

.  026  .  .3 

.       3  .  .  1 

.       1  .  .  1 


Total  of  Pieces  ...  993 

EupnL-Tumer  ...  1 

Eo^raTcr 1 

Gildor 1 

Kxftmincr      •    .    .    .  \ 

l^iml  of  kiatlb  of  Artificen  employed  43 


The  whole  (in  a  Lunar  Eclipse)  greaUr 
t/ioji  the  Tvtiti. 

Some  young  students  of  Astronomy, 
though' of  adult  age,  were,  durinp  tbe^ 
late  eclipse   of  the   moon,   very    mucU 
puzzled   with   the   dimensions    uf   tliA. 
eclipse  which  were  given  in  severml  ofj 
the  almanacs.     To  them  it  was  incom-^j 
prehensiblo    that    any   eclipse  of   tJi« 
moon  could  be  greater  than  the  mooa 
iself.  but  even  in  the  Sautical  AImattai\ 
that  voUime  of  almost  pure  truth,  ihey* 
so  found  it  stated.     Thus   it  stands  at' 
p.  4fi5: — 

"  Ma^itudo  of  the  Eclipse  (Moon's 
tliaraetcr  =  I)   1.669.  ou  the  southei 
limb." 

Tlio  ignorance  which  used  to 
ashamed  of  inquiry,  and  which  wa«,| 
therefore,  irrcmovcablc,  is.  wc  are  gU« 
to  say,  disappearing  rapidly,  and  ih 
class  of  persons  who  are  oiK'ning  theil 
moutlis  for  insiruclion,  is  aa  rapidl] 
increasing.  To  some  of  this  class.  w( 
are  indebted,  and  really  bO,  for  the  obov( 
statement  of  their  diHicnlly.and  tolher 
we  are  happy  to  lender  the  fullowin| 
definition. 

The  maRnitutlc  of  an  eclipse  of  the 
moon   is    the  diameter  of   the   carth's^j 
shadow  winch  passes  over  her.  cxpresse^^^ 
in  terms  of  ihcmoon'sdinmeter.    Thu^H 
in  the  late  eclipse,  the  diameter  of  II16 
shadow    was   larger  than   that   of  the 
moon  in  the  proportion  of  about   16 
10.     Great  as  is   the   authority  whid 
calls  this  the  magnitude  of  an  eclt| 
of  the  moon,   we  agree  with  our  coi 
spondenls,  that  it  has  far  motxi  of  tech-' 
nicality  in  it  than  of  common  sense  *, 

The  late  Aitrtmomer-Iiof/al ;  and  tM 
Lalande-Medai. 

lt(  several  of  the  biographical  notices 
of  the  laic  Mr.  Pond,  and,  it  is  par- 
ticularly to  be  regretted,  in  that  given 
by  the  President  of  the  Koyal  Society, 
in  his  address  to  the  fellows,  in  Novem- 
ber last,  no  mention  has  been  made  of 
the  Lalande-mcdulwhichthe astronomer 

•  We  refer  our  more  juvenile  co 
eats,  who  iinjuin;  wlint  «*ffnct   tlie   ncli 
liwl  up4m  the  eyes,  nose,  and  raouth  of 
<jUL*eu    of    night?    wlRtluT    she    b'" 
Biieejwtl,  &,c.  ?    to    Mr.    Rogcreon,  of 
Royal  Observatory,  Grutiiwich,  who  knot 
all  about  these  particularitieftj  and  Ima 
timt'S  over  most  faithfully  dclinented  th 
k{tQmV\w>^te,uk\u&  N\wHUMi  for  the 


the 
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received  from  the  French  Tiislitute. 
That  this  omission  was  not  just  to  cither 
party,  roust  be  cvitlcnt,  when  it  is  known 
that  the  particular  semcc  he  rendered 
to  astronomical  knowIed<;e.  merited  a  no- 
tice from  thf  author*  of  the  addresi  in 
such  terms  as  the  followin<{: — 

'•Tlie  metho<l  which  was  adopted  by 
Mr.  Pond  to  determine  the  liraiu  of  the 
annual  parallax  of  certain  fixed  stars 
by  means  of  fixed  telescopes  of  ^reat 
focal  leni^th,  was  singularly  ingenious 
and  complete.  The  exi»tonce  and 
nmounl  of  such  a  parallax  had  been 
asserted  und  a>sii;ned  by  Dr.  Brinkley, 
in  a  Lyree.  a  AquilEe,  and  n  Cy;;;ni;  hut 
this  opinion,  lliou^h  most  in^^eniously 
and  even  ohc^iinatcly  vindicated  and 
maintained  by  him.  was.  in  the  judg- 
ment of  most  other  astronomers,  most 
deci^iv«Iy  nejratived  by  Mi*.  Pond,  who 
showed  thut  the  parallax  of  those  tixed 
stars,  supposin};  its  amount  to  \ye  sen- 
sible,  was  confined  within  the  limits  of 
the  errors  of  the  most  delicate  and 
perfect  observations  which  have  been 
hitherto  made.  There  i»  nu  ^reat 
fjucstion  in  astronomy,  the  present  posi- 
tion and  limits  of  which  are  more  satis- 
factorily settled*." 

Mention  of  the  ^rant  itself,  inde- 
pendent of  the  personal  honour  it  con- 
ferred upon  Mr.  Pond,  wna  due  to  the 
illustrious  Society  who  had  decided  in 
favour  of  an  astnmomer. — a  foreij^ner 
to  France.  A  communication  from  M. 
Ara}(o  to  the  late  Astronomer,  found 
anions  the  papers  of  the  latter,  is  so 
honourable  to  the  parties  then  con- 
cerned, that  we  give  it  verbatim. 

Du  Lundi,  9  Mars,  1817. 
**  Voulez-vous,  Monsieur  ct  cher  con- 
fWro  t»  (ne  permeltro  de  vous  announcer 
f|ue  t'liistilut,  dans  sa  stance  d  au- 
jourd'hui,  et  sur  la  jiroposition  dune 
commission  dont  le  hasard  m'avait  fait 


ff>ri 


*  Sud  to  be  Professor  Peacock,  of  Cam- 
Ige. 

•f-  Address  dclivcrctl  at  the  Anniversary' 
Meeting  of  the  Royal  Society,  on  WlmIiics- 
dav.  November  30th,  1836,  by  his  Royal 
Ht(;hni-sa  the  Duke  of  Siueox,  K.O.,  &c., 
8cc,,  &c,  the  President  Loodon,  Taylor, 
1B38. 

t  Mr.  Ptmd  li*d  been  elected  on  the  I-lth 

uf  Octtiber  in  the  prcce^hnji  yr.ir,  n  corre- 

ding   Meiiiher  of    tliL<r    luKtitutf,     The 

CT  caiiMil  by  his   denth   lins  been  re 

ntly  filled  by  the   appointucut  of  Mr. 

XWUly 


uf  Ol 
^^noodi 
^Brfecmni 
HSWntly 
r^B*ily. 


pr^^sident,  vient  devous  d^cenier  la  mi- 
daille  fondte  par  M.  do  Lalande. 

"C'est  tons  vos  intt^ressans  tnivnux 
sur  la  parallaxeannuelle  des  ctoiles  qui 
ont  principalement  determini-son  choix. 
Cctte  nouvcUc  me  fait  trop  de  pUisir 
pour  que  je  n'attnche  pas  quelque  ira* 
portance  a  etre  le  premier  il  vous  an- 
noncer:  aussi  j'onvuie  sans  plus  retard 
mon  billet  l\  la  noste. 

MiUe  et  mille  amiti^ 

F.  A  HA  GO. 

'WP.S.  Pre-tentez,  je  vous  prie,  mes 
homma^es  res]>ectueux  iV  Madame  Pond 

et  iV  Mademoiselle  sa  stfiur." 

Pf^ze  Subjects^  1837.    Institute  qf 
British  Architects. 

The  prize  subjects  of  the  Institute  of 
BriUsh  Architects  fur  the  present  year 
are  the  following: — 

1.  On  the  excellences  which  distin- 
guish  the  ancient  Athenian  architecture, 
and  on  the  principles  ufart  and  science 
by  which  they  were  attained,  with  re- 
gard to  design,  proportion,  lijjht.  shade, 
colour,  construction,  and  adaptation  to 
purpose,  to  situation^  and  to  the  mate- 
rials employed. 

'I.  On  tho  system  and  principles  pur- 
sued by  Uie  Gulbiic  architects,  from  tlie 
nth  to  the  15th  centuries  inclusive,  in 
the  embellishment  by  colour,  of  the  ar- 
chitectural members  and  other  parts  uf 
their  religious  and  civil  Edifices. 

3.  On  the  progressive  improvement 
made  during  the  lust  hundred  years  in 
the  theory  ami  practice  uf  Con!>truciion, 
illustrated  by  aiagmms  and  references 
to  buildings. 

4.  For  tho  best  restoration  of  some 
Priory,  Abbey,  or  similar  class  of  Con- 
vciitnal  Ruihhng:  such  as  Founluins, 
Kustby,  Rivnulx,  or  Kirkstatl  Abbey, 
Yorkshire, — Castle  Acre  Priory,  Nor- 
folk,— Llanthoiiy  Abbey,  Monmouth- 
shire, &c.,  to  be  drawn  from  actual  mea- 
surement, distinguishing  in  a  marked 
manner  the  parts  existing,  and  those 
restored  to  complete  the  combination  of 
the  halls,  apartments,  refectory  and 
utlji'eii ;  accompanied  by  a  description. 

The  competition  is  not  confined  to 
members  of  the  Institute. 

Candidates  are  to  deliver  in  their 
performances  on  or  before  the  noou  of 
tho  31sl  of  December  of  tho  present 
year.  The  conditions,  &c.,  may  be  ob- 
tained hum  the  secrclaries.  at  the  rooms 
I  of  tho  Institute,  '13,  ICiu^-%tceftl,Cw<«iX 
I  Garden. 
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Hope  dfif^rred.    Second  3en>9, 

JocTRNAL  of  tho  PatcnU  for  Invcn- 
lion-Bill.    Sosfiion  18371 

Uth  Feb. 

Patents  for  Inventions.' — Bill  lo  alter 
and  ain<>ntl  the  Patent  Laws,  and  for 
belter  ^ui-uring  to  individuals  the  hene- 
fit  of  their  inventions,  ordered  to  be 
brought  in  by  Mr.  Mackinnon  and  Mr. 
Barnes. 

I5lh  Tub. 

Patent*  for  Inventions'  Bill,  '*  to 
amend  the  practice  relating  to  Letters  - 
Patent  for  inventions,  and  for  tho  bettor 
encouragement  of  artji  nnd  manufac- 
tures," preainUd  and  read  1°;  to  be 
read  2"^  on  W'vdftcsduyt  1st  of  March, 
ond  to  be  prinUd. 

I  at  March. 
FatcntA     for     Inventions — Seeoml 
Reading  </(?/crre(/  liU  Wednesday  12Ui 
of  April. 

I2th  April. 
Patents  for  Inventions'  Bill — Second 
Heading  deferred  till  Wednesday  ]7th 
of  May. 

Such  is  the  rate  of  projifress  of  this 
important  Bdl,  which 
"  like  a  wuundod  anako.  drtfi  lu  rfow  lAogtb 

Cu/pabfe  Homicide,  and  subsequent 
Bobhenjy  btj  the  Flitreniim  Government. 

Sicj.  SuGATO.  whobG  extraordiiJiir)  pre- 
paratiouti  oC  the  human  body,  and  other 
animul  substance!!,  in  a  manner  which 
suMpcndii  their  decay,  hiue  excited  so 
much  curiosity,  and  of  uUich  we  ^uve 
accouiU  *,  died  lately  at  Florence.   As  he 

"  Vol.  I.,  p.  335. 


never  disclosed  the  process,  his 
perished  with  him.     His  death   is  ti 
!o  have  been  haatened  by  vexation,  at  tl 
refbsal  of  the  Flnrentino  Oovenimcnl 
assist  him  in  his  undertakinfj.     Nt 
however,  so  hij»h  a  value  in  set  by 
Government  on  the  prejiarations  left 
Si^.  Seisrnto,  that  they  have  prohibits 
the  removal  of  them  from  the  couati 

Patent-Law  Gn'et^nce,    No.  XIV. 

The  itivoiktora  of  (bis  country,  and  the 

introduoors  of  invunlionH  of  other  onun- 
trio*  into  ibis,  were  obliged  to  pay  down 
folhe  atturnt'y-(£eiicrnl  and  other  a^^n 
&c.,  of  the  GoNurnment  duhnjz  the 
years  endiuK  December,  IS.'U.  mi 
than  i313,UDDt,  and  during  the  pa»t 
year  above  £42,000  (bcin^  at  the  rate  of 
'£420.0(>Q  in  ten  years.)  It  is  siill  to  bfi 
observed  that  thei^v enormous  extortioni 
are  ej:clusivt  ot  the  drawing;*,  cntfroci- 
inira.  and  charges  on  each  patent  o!  the 
patent-solicitor. 

The  penalties  inflicted  on  the  inir«ottTO 
genius  of  Britain  during  the  prtteni 
year,  up  to  the  Sriih  ult..  in  the  ahnpeoif 
troverument  stamps  and  fees  on  paica 
amount  to  more  than  £1*2,000  ! 

N.B.    ThiA  sum   has    been   paid 
ready  money  on  taking  the   firgt  ste; 
and  as  many  of  the  inventors  are 
men,  iOftcralive8,i  and  a  pre.it 
other*  of  ill oni  persons  to  whom  i 
he  very  inconvenient  to  pay  at  Id 
down,  they  have  been  obliged  to  .^ 
debt,  or  mortgage  or  dispoHc  oflbeir 
ventionsi  either  wholly  or  in  part,  ftp. 

t  See  the  detail  of   this  «mi,    p.    9SB, 
taken  from  tlic  ApiK-udix  to  Mr.   Maekio- 

uon's  SiK-et'li  in  tbv  Iloubu  vl  CanonoiuL 
Uth  Feb.,  1837.  "^^ 


NEW    PATENTS.    1837. 


N.  U.— Tbp  flnt  D»t(<  aanoKotl  to  euh  P&lcnt,  it  Unit  on  whirh  tt  vntt  tcatrd  and  eranUd ;  Ihs 

that  onorhHtorp  wtilt'h  tlii*  SppciQcAttiiu  rmi»l  hf  i\t\*v*'t9d  nuil  fumllcMl. Tlw  •librr'vifcti«Jo  . 

Ouitm,,  tiifiiKit!*  lliitl  tlw  InTviiiiuii,  4te.,  is  "a  rittnmiiniratiao  nvm  «  f<>m)|fiH>t  rrtltUng  ubioAil' 


March  corU. 

02.  Jiiswii  Ujii-ev,  M(iMcIie8t<>r,  Lane., 
Hiichino  Maker ;  for  iiiiprvvcmi'nU  in  the 
■wwihiiwry,  tooU,  or  apparatus,  for  cutciug, 
pUniug,  and  tiu-uing  unftalu  juul  other  eub- 
Misncea,  March  26.— Supu  QH, 
63.  Jmxra  WiimvoiiTU,  Maasbciter) 
Zaac,   Kugiaecr;     for    improvcmenta   in 


machinffry,  tools,  or  apparalua,  for  Uii 
boring,  planing,  nnd  cutting  metato 
other  Jiiatfriulf*.      3Iarch  2H. — St'pt.  Stt, 

04.  IIxNav  BTEi'iixsii,  Slunfonl<«t, 
BUckfriare,  Surryj  WritiD^-fluiJ  M«M« 
factunT :  for  iniprovuniioiUi  iu  iukMMkil 
or  inkholdcrH,  and  ihjus  fur  wrictne,  Mazdt 
2tt,-fictt.  20.  ^^ 


NEW    PATENTS, 
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April. 

65.  Mimm.  Bsiunh  JjAVHxtf  L\*ona,but 
now  of  Leiocstfr-enr.,  MiHdx.^  Myrclmnt; 
for  improTPnifnti)  in  feteain-UAvi},'atiou. 
April  4.— Oct.  4. 

6C  HxKitY  Booth,  Liverpool,  Lanc.^ 
E«q. ;  for  improvements  in  thn  eoturtnu'tion 
of  loeomotiVL*  etii;int'- boiler  furnaces,  nppU- 
cablt.'  alao  W  oUier  funmcca.  April  4,— 
Ort  4. 

Middr.,  Clock  Mnlicr;  fnr  imi>r«Tcnwnta 
ill  appamtQB  for  tliminiiihinf>  the  evnporu- 
tion  i)f  viuitiifc,  ulc'oliftlitf,  lujetic,  und  otluT 
volatile  vii]M>ure,  and  for  prcvfiitiiiff  the 
abtiorptioa  of  noxinui^^  eftlnrin  hi  vuioua, 
•pirituou^awtoufl,  ami  nth^rr  HuidH,  8uch  a8 
vines,  spirits,  msit  ll'|Uore,  ovUt,  perr^, 
And  vinegar.     April  4. — Oct.  4. 

G8.  JosKPK  AMB^rnv,  Burt  on  •crescent, 
Jifiritir.f  Burp>(iii ;  fur  iippamtuft  for  the  re- 
lief or  cornvtiun  of  8ttttnt'!»,  vroaknesa,  or  I 
distortion  in  the   hiimnn   spine,  chest,    or  < 
limh^     April  4.— Oi't.  4. 

CO,   WH.LIA.M    Wekkcs,   KinfE  Stanley,  | 
Gtouc.f  Clothier;  fur  imprivcmnnts  in   tho 
dresnng  or   Hiiislilng  of  woollen  and  other 
loths  or   fnbrie«  rv<^uiriug  iitieli  u  pruociui, 
ipril  4. — .Tune  4. 
70«  Josspii  LiNuiLN  RoBKHTR,  >fnncliefl< 
r,  ^aws.)  MerrliBiit  ;  for  iinjirnvi'iiU'ntt  in 
ins  for  wearing.     For.  Comm.     April  4, 
— Oct,  4. 

71.  Uin^»NBw.L,  Arlanift-st.  'Weftl.Port. 
mon-fvi.,  A/trf/ir.,  Ironmonprr;  forimprove- 
luciitn  in  chiratiey-CApit  t*^  facilitate  tho  dt»- 

irffo  of  smoke,  and  to  prevuut  ita  return. 
.pril  16.— Oel.  15. 

72.  lIoKATHi  Nklson  ALDKirif,  Rhodc 
[slund,  rr.S.,  but  now  of  Corahill,  Lond.t 

lorchant ;  for  improvcnienti  in  ttpiiinin^, 
twietiuf;,  do«iblin^,  or  otherwifle  ppcparing 
^eotttiu,  «nk,  and  utlti-r  fibrous  Hubstunces. 
J-'or,  Comm,     April  16. — Oct.  15. 

73,  lliNBV  STBrHKNX,  cnirtrinUc-street, 
St.  Msrylfbuue,  MitUir.j  Gt<nt,,  luid  Ebb.v- 
sncn  Nash,  Buross-«t.,  AAdV^r.,  TiUlow- 
Chaud!er ;  for  improTemcnts  in  mitnufnc- 
tiirin^  coltHirin^i;  matter,  and  reiultring  eer- 
toin  colour  or  colours  applicablu  to  dycinic, 
0tainiu}i,  and  writinjc.     April  IH.— Oct.  IH. 

74,  David  XArifcB,  York-nl.,  T.juubctli, 
Surry^  Knjjinoor ;  for  impmvonwutt*  in  let- 
U-r-pri-M  printiuir.     April  Ifl. — Oct,  18. 

7''.  Tiiu.MA!*  Hanoxk,  G'«8well  Mewn, 
GoHwetl-rt),,  Middr.^  \\'alerprtK)f  Cloth 
McuiiifAclunT ;  for  improvcTncutt*  In  the  pn>- 
cc««  of  rcni)oriii((  cloth  and  <ilhcr  fnl)ri<*s 
partiftlly  or  entirety  iuipervioiu  to  air  and 


watf^r,  by  raean»  of  eaouti-houc,  or  India- 
rol'lM-r.      April  la— (Ut.  IB. 

76.  WjLLUM  Ckuptw,  New  Badford, 
Notts,,  Machine  Maker;  for  iniproveiDetits 
in  tho  nianufnctors  nf  figured  promomscted 
bolibia-nct  or  twist  lace,  or  other  fabxics, 
April  18.— Oct.  l«. 

77-  Eduund  llAWoriTii,  Jun.,  Bolton, 
Latic,,  Clcnt.,  for  improveincnte  in  certain 
machinery  or  nppnratuR,  adapted  tn  (uciti- 
tatc  the  o{>cnition  of  drjinj;  calicoes,  unts- 
lins,  linciui,  or  other  umilar  fahries^  (an 
invention  of  William  William  SotTii- 
vvoRTil,  Sliaqile*,  iMnc.^  Bleacher ;)  f«rm 
extendfrl  Jirr  yrnrg, 

7U.  Charlbs  Fari>a,  Clarendon-phKV, 
Mnida  Vale,  Hfittdr,,  Gent. ;  for  an  im- 
])rovi«d  prooesB  to  bo  used  in  obtaining  frr- 
roentftble  nutter  from  grain,  and  tn  moou- 
faeturini;  the  snniu  for  variotu  purpoacH. 
April  !«.— Oct.  18. 

7fl.  LsMuitL  Wkllman  Wright,  Mau- 
chest*^.  Lane. J  Engineer;  for  improve- 
mcnt«4  in  the  machinen.-  or  apparatus  for 
bleacliinp  or  cleanwnc  lincna,  cottons,  or 
otliiir  fabricN  goaxt*,  or  other  tihroos  sab* 
Hlanccs.     April  20.— Oct.  20. 

80.  WiLUAM  GaATkLK,  Salford,  Z,dMr., 
Silk  Dyer ;  for  iinprorementA  in  the  pro- 
c<*»»  of  blrachiiif;  or  clcanKin^^  linens,  cot- 
tons, and  i>thur  f^tirfiun  Kul>»liLncea,  and  also 
ini[>]X)Venu-nts  in  the  proecsss  of  discharging^ 
calniirti  fnini  the  aarne,  cither  In  tho  raw 
material  ur  manufactured  stato,  April  S2. 
—Oct.  22. 

81.  .TdiiN  GoTTLiKB  ITlricu,  Kcd  Lion* 
St,  Whiteeliapel,  Afirfrfr,,  Chmnomfter 
Maker ;  far  impmvcmenta  in  chronomcton^ 
April  22.  — Oct,  22. 

82.  Sir  Gkoruk  Cavlkv,  Bart,  Bromp< 
ton,  }'ork.,  for  iniprovrment*  in  appa- 
rutUH  for  pniptdlin^  cnrriagffl  on  couiuiun 
rnadfi  or  rallwayH,  part  of  which  inipruTc- 
incnt«  iiiay  l»*  applied  to  other  uucful  pur- 
po»c«.     April  26. — Oct.  25. 

S3.  jAMEi>    PiNN,  Jmi.,  College  Green, 

IhthHn,     liankor,    nnd    Tromar    Flxuinq 

Bxiuiix,  Wcstland-row,  Dublin,  Civil  Bn- 

gineer ;  fur  an  improvtHl  method  of  propol* 

sion  on  railways.     April  85.— Oct.  25, 

84.  MiLKN  Bkrrv,  CliHuef!ry-lnne,  Middr,, 

I  Patent- Agent;    for  improvcincnta   in   ina- 

'  chinery  or  ai>panitupi  for  makuig  or  manu* 

I  focturing     brick*,    tiles,    anil    such    odicP 

,  articles.     For,  Comm.     April  2?.— Oct.  J7. 

86.  MuJB  Bebhv,  Cliaiic<'ry-lniM>,  Middjt., 

Patent-Agent  j    for    improvements    in  laa- 

chiuury  or  apparatus  for  making  or  manu- 

factnring  horw-uliocs.     For.  CotMH%     A\a\\ 

27.— Oct  27. 
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[        PREA'^NTIOX  OF  EXPLOSION  IN  STEAM-BOILERS. 

I  n. 

QI.N  tlic  Second  Volume  of  this  MagaziDc*  we  gave,  under  tlie  abore 
head,  an  account  of  the  origin  nnd  progres.H  of  an  intjuiry  into  this 
raomentouft  subject,  begun  and  carried  on,  in  the  United  States,  by  the 
Franklin  Institute  of  the  ttlate  of  Peonsylvania,  with  some  (uncom- 
municated)  amount  of  pecuniary  assistance  from  the  General  Govern- 
mcDt  t. 

From  the  arrangement  made  by  the  Institute,  and  by  the  Com- 
mittee appointed  by  them,  three  distinct  Reports  would  n;tturally  be 
produced;  viz.: — 

J ,  A  General  Report  of  the  Committee. 

2.  A  Report  of  the  Experiments  eouiided  to  the  care  of  a  Sab* 
committee. 

3.  A  Roport  of  the  Expcrimuuts  on  the  Strength  of  Materials  used 
in  the  cfmstruction  of  Steum-boiters,  intrusted  to  a  second  Sub-com- 
luittee. 

That  these  will  all  ultimately  be  given  to  the  world,  we  have  not 
tlie  smallest  doubt ;  but  certainly  not  in  the  above  order.  No.  2  waa 
tJie  first  published.  It  was  presented  to  the  Board  of  ^laiiagers  on  the 
2Hrd  of  December,  1835,  and  given  in  the  five  succeeding  monthly 
Numbers  of  the  Journal  of  the  Institute.  No.  1  wiis  presented  to  the 
same  Boiu-d  un  the  21st  of  S'ptember  htst,  and  is  now  in  the  course 
of  publication  iu  tlic  same  Journal.     Of  No.  '.i  we  yet  know  nothing. 

(jur  notice,  to  which  wc  have  alluded,  contained  a  cursory  exami- 
natlfku  of  the  Report  No.  2,  and  wc  expressetl  our  nuxiety  for  those 
^vhieh  were  to  follow. 

On  the  receipt  of  the  October  Number  of  the  Journal,  we  were 
gratified  to  sec  the  commencement  of  another  Report  on  the  subject, 
though  not  a  little  suqirisrd  to  find  it  to  be  the  General  Report  of  the 
Committee,  antl  not  the  Iteport  on  the  t^trength  of  Materials,  which  we 
supposed  (from  No.  2  having  been  published  previously  to  this  General 
Report)  wGuIii  be  the  course  adopted,  and  which  must  have  been  rcceired 
and  deliberated  upon,  we  .slujuld  Lave  thoughtj  before  a  General  Report 
could  be  siitisfactoiily  dniwn  up. 
B  Owing,  we  imagine,  to  the  very  unfavourable  state  of  the  weather, 

^thc  subsequent  Nunrljers  of  the  Franklin  Journal  did  not  reach  us  in 
their  usual  order — and  at  the  time  of  writing  this,  wc  are  still  witliout 
the  December  and  January  Numbers — so  that,  from  the  earnest  desire  %o 
receive  and  communicate  these  interesting  and  important  documents,  wc 
became  participators  in  the  late  general  anxiety  for  arrivals  for  America. 
The  offer  of  a  friendly  Savan,  who  has  recently  landed  in  this 
country  from  the  United  States,  relieved  us  from  this  state  of  siu- 
pcnse.    Thoroughly  acquainted,  before  he  left  America,  with  all  the  pro- 
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ooodings  on  this  important  inquiry,  ho  hns  h****!!  kind  enoiigU  to  place 
our  dispowii  tin  analysis  of  the  Geueml  Keport.  This  wc  Juive  ncocpt< 
and  lire  exceedingly  pratefal  for.  Wc  shall  present  It  oxir  readers  itcarlj 
as  nre  received  it,  hut  liiiving  no  time  or  means  to  examine  it**  extent 
accuracy,  we  hupe  our  oblipniif  corresponilent  will  not  he  oftVnded  if  wi 
imitate  some  hrothor-puhlishers  of  jwrioiliciils  in  this  country,  and  pny 
mise  that  the  custoniiiry  cautionary  fonuula  is  understood  to  bo  prefixed. 
It  may  be  observed,  that  we  have  Buid  that  wc  present  this  account 
the  Keport  "  nearly  as  wc  received  it,"  and  our  reason  for  so  h/iviii 
done  we  shall  girc. 

It  is  pretty  generally  believed  in  Europe  that  the  sonsibilitr 
our  tmnsathintic  frieudu  to  foreign  criticism  is  morbidly  esquisitc.  Wi 
are  disposed  to  admit,  merely  from  the  universality  of  the  opinion,  thi 
this  may  be  true  to  a  certain  degree ;  and,  admitting  this,  we  cannot  h 
either  surprised  or  offended  at  the  snarl  which  escapes  a  writer  in  th 
Journal  uf' the  Frnnklin  Institute,  on  n  porusnl  of  our  "cursory  remarks 
not  with  the  ««y/%ittempt  of  the  friend  wlio  has  bo  timely  assisted  us. 
make  us  ent  our  oten  ivordxS  Perhaps  lie  has  no  idoA  of  the  ditficull 
of  this  species  of  mosticAtion.  We  found  it  impossible,  and  thrrefortf] 
omitted  a  sentence  or  two  which  hud  this  intention  only,  and  no  rek 
lion  to  the  General  Report. 

Wc  did  tliis  to  avoid  a  discumion,  which  tntght  only  irritAte, 
to  give  unnecessary  pain  or  annoyance  is  very  far  from  our  wislii 
The  cause  of  humanity  is  deeply  indebted  to  the  persevering  exertions 
the  Franklin  Inxlititlc  on  this  subject,  and  we  feel  great  respect  for  tb< 
ingenuity  and  unwearied  application  of  the  members  who  have  con- 
ducted the  experiments.  AVe  then.'fore,  without  ivithdrawing  any  of  the 
strictures  we  made  in  our  cursory  remarks*,  repeat  the  language  Ke  used 
in  the  same  paper,  and  congratulate  the  Franklin  fnstititte  upon  thoitj 
resolution  to  inquire  into  the  causes  of  the  dreadful  events  which  are  t( 
common  in  the  steam-navigation  of  the  United  Stales,  and  even  in  that 
Europe.  We  say  again,  that  **  such  a  philanthropic  determination  was 
perfect  harmony  with  the  spirit  and  conduct  of  the  great  man  who? 
name  they  have  adopted  as  a  distinctive  appellation;  and  if  thoy  hai 
not  hitherto  perfectly  succoetled  in  developing  every  point  of 
Intricate  inquiry,  they  hare  the  distinguished  honour  of  being  the  lii 
public  or  private  body  whicli  has  attempted  an  examination  of 
subject,  by  expcriment.s  and  apparatus  on  a  large  scale  designed 
purpose  to  bring  the  more  important  current  opinions  and  theories  to  ihi 
test  of  actual  proof  f." 

If  this  voluntary  and  honest  tribute  to  the  merits  of  the  FrankU 
Institute  he  undervalued  or  overlooked,  because  the  same  friendly 
impartial  spirit  pointed  out  a  few  omissions,  and  marked  some  concli 
tions  as  hastily  drawn,  we  shall  much  regret  tt ;  and  though  we  do  nt 
intend  the  exhibition  of  such  very  inordinate  self-esteem  on  the  part 
Brother  Jonathan  shall  diminisli  the  warmth  of  our  attachment  to  hii 


•  Except  the  Allusion  tn  ihc  "  wlu-reahouts"  of  the  Shamrock,     We  did 
vhion  by  thut  of  an  intt-Uij^tut  friend,  tin  aUviMMl;  wl*  found  it  dirtt-nxl  from  ouni,| 
Buhmii  checrfuUy  to  (he  cortecUoaol  the  corvMlor  ^4  P""f  j'Kct*,  whoever  he 
f  See  VoJ.  11.  p.  114. 
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may  /»'■«*".'/  rotisirlrraUj/  nwgment  llie  purgative  effect  of  any  dose  we 
lav  liavi\  in   future,  to  atlminister   for  tlic  removal  of  a  conceit   so 
injurious  to  his  interests,  nnd  annoying  to  his  roal  iricnds.^ 

.NALYSM  OP  TflE  GeXEHAL  UuVonV  OP  THE  COMMrTTEB  OP  THE 
FrAXKLTN  IXSTITL'TE  OF  PKX.VSVLVAMA,  ON  TDE  ExPLOIIOITS  OP 
8TEA>t- BOILERS. 

lWk  propose  to  give  only  n  popular  sketch  of  the  experiments,  and  of  the 
conclusions  drawn  from  them,  not,  however,  with  an  intention  thut  ihia 
eketc'h  should  be  a  substitute  for  the  uriginul  reports;  on  the  contrary, 
ne  wnubl  earnestly  recommend  the  study  of  these  to  all,  esi)ecially  to 
those  immediately  interested,  as  containing  essential  numerical  detaiU. 

As  steam  explosions  are  not  nil  produced  by  the  same  immediate 
cause,  they  an^  observed  to  occur  under  very  dit^'erent  circumstances. 
To  give  as  much  iiirorination  in  relation  to  these  eircunistmiccs  ns 
possible,  the  goncrnl  Committee,  us  their  iir»t  operation,  addressed 
circulars  to  persons  pTactically  conversant  with  the  use  of  steam  in 
various  parts  of  the  United  States.  The  answers  to  these  were  published 
in  the  Journnl  of  Ihe  franklin  Inaliiute^  and  thus  formed  a  valuable 
collection  of  fticts,  which  directed  the  Committee  to  select  the  most 
important  for  experimental   investigation.     A  general  view  of  the  facta 

ithus  obtained  is  incorporattMi  in  the  report. 
Ilio  difl'erent  causes  of  explosion  are  discussed  by  the  Committee 
under  five  heads,  which  we  shiUl  notice  in  the  order  adopted  by  theiu :— 


Es plosion i  from  utidue  Prexxnrc  ivithiv  a  UoUer^  Ihe  Pressure 
being  ^radualljf  increased. 


T  has  been  concluded  by  sitmo,  that  ruptures,  and  not  explosions, 
are  protlueed,  parlieularly  in  copper  boilers,  by  gradually  increiising  the 
pressure,  ami  that  thesv  do  not  partake  of  the  nature  of  explosions. 
Tlie  reports,  Ixowever,  show  that  explosions  of  the  most  violent  kind 
are  prn<]ucc(l  by  steam  gnuliially  increased  iji  tension.  For  espcn- 
nienta  on  this  bead  two  cylindrical  boilers  were  separately  used,  one 
of  iron  8^  inches  in  diameter,  and  10  inches  long,  the  metal  '02  of 
an  inch  thick ;  the  other  of  copper,  8^  inches  in  diameter,  12  inches 
long,  and  '05  of  an  inch  in  thickness.  A  self-registering  apparatus  waa 
attached  to  mark  the  maximum  pressure.  The  irou  boiler  was  first  used 
half-filled  with  Wiitor,  nnd  heated  gradually  by  a  charcoal  fire.  It  at 
length  exploded  at  the  pres^^ure  of  eleven  almoRpbcrcs,  giving  a  report 
rt'sembling  that  from  u  small  mortar  fully  charged.  The  head  was 
thro^rn  to  the  distance  of  fifteen  feet,  the  boiler  and  registering  appa- 
^tus  six  feet,  the  furnace,  weighing  about  forty-five  lbs,  vfas  oTertumed, 
and  carried  four  feet. 

The  copper  boiler  was  exploded  in  the  same  manner,  by  gradually 
Increasing  the  temperature.  A  dense  cloud  of  smoke  and  flame  capped 
with  steam,  at  the  moment,  was  observed  to  rise  from  the  furnace, 
while  the  stones  and  oombustibles  wi-re  widely  scattered;  the  boiler 
was  thrown  in  a  single  mass,  about  fifteeu  tetl  >NVWi  xcwV  ^V  t^s\w  tiTv\.^ 
and  also  in  nn  irretfuJar  latend  course  aVouft  \\L<i  n^^Aw-Vvw?.,  v\^  ^'c: 
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sides  Lent  out^vards.  The  registering  apparatus  was  so  much  damagptfl 
that  the  iiutxinium  pressurt-  could  not  be  learned  ;  the  noise  of  tin 
explosion  reseniMed  that  from  an  ciglit-inch  mortar. 

These  cxporinicnts  are  deemed  eonolusive  that  the  most  violent 
explosions  ean  occur  by  a  gradual  (and  without  a  sudden)  increase  of 
pressure.     Tiic    reports  iiiTcstigate  the   cause  Avhich   may   render   the 
apparatus  usually  employed   for  preventing  the  gradual  accumulation  of 
steam  inoperative  in  the  eases  of  explosions.     Among  these  are.  desigo^ 
on  the  part  of  the  attendant,  loading  the  safety-valve,  in  onler  to  p 
duce,  on  hm  emergency,  an  increased  power  of  the  engine  ; — the  adhesii 
of  the  saffty-valve  from  rust,  or  some  accidental  cause.     Tlicy  also  coa 
MdcT  the  form  of  the  valve,  and  give  tlie  preference  to  the  disk  over  that 
of  tlie  cone, — tlie  latter  is  more  easily  lightened  when  impeiiectly  fitting 
the  seat,  but  on  that  account  is  also  liable  to  adhesion. 

The  objection  is  also  discussed,  which  has  Imtu  urged  against  the  disk 
on  the  principle  by  lioberts  of  Miuichcster,  and  M.  Clement  of  Paria^ 
that  a  plate  has  a  tendency  to  approach,  or  apparently  to  be  attraetedj 
by  a  small  aperture  in  a  flat  surface,  through  which  a  powerful  curren 
of  fluid  is  passing.       The  intensity  of  this  eflect  has  been   shown,  hf 
Hachctte  and  others,  to  depend  on  the  ratio  of  the  diameter  of  the  disk 
to  that  of  the  aperture,  and  when  the  latter  is  nearly  as  large  as  thi 
former,  as  in  the  case  of  tlie  ordinary  safety-valve,  tlie  eflfect  is  ulmosfc 
inappreciable,  and   may  be  entirely  obviated  by  a  simple   contrivance- 
irhich  lessens  the  action  of  the  wei(;ht  when  the  valve  is  slightly  raised. 
Two  disk-valves  were  used  in  the  experiments  of  the  Committee^ 
the    levers   of   which    were   graduated,    not  by  simply   calculating   the 
distance  from  the  fulcrum,  but  by  actually  weighing  tlie  whole  apparatus, 
and  thus  allowing  for  friction,  <S:c.     The  pressure  within  the  boiler  was 
indicated  by  a  gauge,  or  calculated  from  the  observed  temperature  of  the 
Bteam.     The  action  of  the  safety-valve  was  not  made  the   object   of  « 
separate  set  of  experiments,  but  a  register  of  its  action  under  the  various 
pressures  and  temperatures  throughout  the  whole  series  of  investigatioiu 
was  carefully  made,  and  the  results  deduced  from  the  observations,  forty- 
two  in   number,  show  that   in  no   instance  was  adJiesion  produced  with 
the  disk-valve.     And  that  it  always  rose  with  a  pressure  within   the 
boiler  less  than  that  indicated  by  the   load  on  the  lever.     The  ratio  of 
these  quantities  with  one  valve  is  as   1    to  1*03,  and  with  the  other,  as 
1  to  ri.     To  prevent  an  undue  increase  of  pressure  of  steam,  which   is 
of  course  attended  by  an  increase  of  temperature,  the  public  regulations 
for  safety,  in  the  use  of  the  steam-engine  in  France,  required  two  plates, 
or  plugs,  of  fusible  metal,  of  suitable  dimensions^  to  be  attached  to  everr 
boiler.     These  plugs  are  intended  to  melt  or  give  way  when  the  heat  has 
reached  a  certain  point;  and,  in  order  to  prevent  their  breaking  by  the 
pressure  of  the  steam,  as  they  approach  the  melting  point,   they  arc 
covered,  or  supported,  by  a  plate  of  iron  or  copper  perforated  with  holes. 
Tliis  plan  of  preventing  undue  jiressurc  was  made  the  subject  of  a  v«y 
elaborate  set    of  experiments  by  the   Committee,  the    result  of  -which 
Jed   to  some  curious  conclusions  in  regard  to  alloys,  and  also  to  results 
z/2i/hvoiirahic  to  the  use  of  the  fusible  \)lates  as  a  means  of  safety,  at 
least  as  proposed  bj  the  French  Aeademy. 
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One  part  of  thia  inveatigalion  related  to  the  nature  of  the  alloys 
tLcmseUcs,  to  the  proper  proportions  of  the  metul-s  to  the  effect  of 
inipuriiii's  in  these  a*  fouml  in  commerce,  to  the  variable  changes  which 
take  plat*  in  dit^erent  alloys  in  passing  from  the  state  of  perfect  fluidity 
to  that  of  perfect  solidity,  such  as  the  stationiiry  point  of  temperature, 
partial  fuMon,  Sec.  These  cannot  be  condensed,  and  would,  therefore, 
require  too  much  space  to  describe. 

Another  part  of  this  inrestigntion  refers  to  the  operation  of  the 
fusible  plate  when  applii^-d  tn  the  boiler.  I'or  these  experiments  plates 
of  different  alloys,  and  also  of  different  thicknesses,  were  used  and 
applied  lo  the  boiler  by  a  sliding  apparatus,  which  allowed  them  to  be 
placed  and  replaced  without  liifliculty.  The  important  circumstance 
was  soon  observed,  that  the  plates  gave  way  at  a  tenipeniture  of  the 
steam  very  different  from  that  which  had  been  previously  delenninetl  as 
the  melting-point  of  the  same  alloy.  To  investigate  the  cause  of  thia 
phenomenon  various  experiiueuts  were  made,  and  the  following  curious 
acts  developed. 

Before  the  steam  within  the  boiler  had  reached  the  fusing  tem- 
perature of  the  alloy,  several  drops  of  liquid  inetul  appeared  in  the 
perforations  of  the  covering  plate ;  these  increased  in  size,  and  tinally 
rolled  off  over  the  sides  of  the  boiler.  In  one  case  carefully  studied,  in 
which  the  metal  l»ad  failed  to  give  way  until  the  temperature  was  raised 
20'  above  the  original  fusing-point  of  tin;  alloy,  the  plate  was  found  to 
have  been  broken  by  pressure,  and  not  to  have  given  way  by  fusion.  It 
had  lost  its  metallic  lustre  ;  the  fusing-jwiut  of  the  part  which  had  oozed 
out  was  alsf)  found  to  be  much  below  the  original  melting-point  of  the 
metal,  aud  also  of  the  remainder  of  the  plate.  The  original  alloy  was 
solid  at  254^,  and  fluid  at  275°.  Tlie  first  portions  which  oozed  out  were 
fluid  at  223^;  the  second  portions  at  23rr  ;  and  the  residuum  not  until 
from  312^  to  345°,  passing  by  slow  gradations  from  the  solid  to  the  liquid 
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A  clue  being  thus  afforded  to  (he  phenomenon,  this  method  of 
analysis  was  imitated  with  an  iron  tube,  perforated  near  the  lower  end, 
which  was  closed,  and  a  metallic  piston,  to  which  pressure  was  applied. 
Finding  that  various  alloys  were  thus  sepanible  by  pressure,  at  tempera- 
tures much  below  the  temperature  of  fusion  of  the  mass,  the  Committee 
came  to  the  conclusion,  before  stated,  that  the  fusible  metal  used  in  the 
ordinary  way  will  not  answer  the  purpose  intended. 

-Vlthough  this  use  of  the  fusible  alloy  is  condemned,  yet  the 
Committee  recommend  a  novel  and  ingenious  application  of  it  to  give 
notice  of  approaching  danger  from  an  increase  of  temperature  within 
the  boiler,  either  by  tht*  presence  of  metal  unduly  heated,  without  being 
in  contact  with  water,  or  from  the  increase  of  temperature  accompanying 
an  increase  of  tension  of  ordinary  steam.  This  consists  in  putting  a 
<]uantity  of  the  met^d  into  the  bottom  of  an  iron  tube  let  into  the  boiler, 
so  as  to  be  surrounded  with  the  steam.  In  this  tube  a  stem  of  m«tul  is 
placed  and  soldered,  as  it  were,  at  its  lower  end  to  the  bottom  of  the 
tube  by  the  fusible  metal.  The  upper  end  is  attached  to  the  shorter  arm 
of  a  lever,  on  the  other  arm  of  which  a  weight  is  placed,  ^'heu  the 
steam  attains  a  given  temperature,  lUe  aoVicfin^  ^x*il^"v^^■^^  "OaR.  ^ssoi. 
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rises,  (lie  wcij^ht  falls,  nnd  tlius  rings  a  bell,  or  opens  a  stop-cttck.  By 
tbis  construction,  "wbicli  is  «luc  to  tbe  chnirnifin  of  tbo  Committee, 
ProfcK^ior  Unc'bi',  tbti  iiutal  is  nnt  f!xpo«Ml  to  tbt.'  pressuro  of  the  fitcant ; 
no  larjro.  aporturc  i«  formcil  through  wbioh  thi>  moving  forcn  of  tho 
engine  can  escape,  and  thus  give  rise,  in  some  cases,' to  a  uew  source  of 
danger.  The  apparatus  is  also  immediately  repairal)!e,  for  when  tbe 
>Yarning  is  giveii,  and  tbe  temperature  wtbin  has  been  reduced,  the  stem 
t4>mponirily  kept  down  in  the  tube,  becomes  i\istened  by  the  solidification 
of  the  metul,  and  is  again  ready  for  use. 

II.  Expioaions  produced  by  the  prestnce  of  yndufy^heated  metal 
within  a  Steam-bmler, 


If  paits  of  a  steam-boiler  beeome  highly  heateil,— «ay  to  redncsa^- 
resulig,  from  two  causes.  Tlic  tenacity  of  tlio  metal  is  diminished,  and 
the  heat  which  it  contains,  if  transferred  to  water,  will  suddenly  produce 
an  increase  of  elasticity  in  the  steam. 

The  repulsion  existing  between  highly-heated  metid  and  water  is  so 
great,  that  the  latter  of  the  positions  just  taken  has  been  doubted,  and 
was  submitted  to  an  elaborate  examination  by  the  Committee.  Their 
results  are  given  in  two  subdivisions  of  the  Report ;  tlie  first  sub- 
division has  reference  to  tbe  fact  of  tbe  production,  or  not,  of  highly- 
eliLstic  steam,  when  water  is  thrown  into  a  red-hot  boiler.  In  the 
second,  the  circumstances  are  examined  attending  tbe  introduction  of 
water  into  vessels  of  copper  and  iron  Jieated  to  various  temperatures. 

The  experiments  on  the  first  beail  showed  that  water  injected  into 
a  red-hot  iron  cylinder  was  rapidly  converted  into  high  steam.  Ditlvrrnt 
quantities  of  water  thru^vn  in  produced  steam,  which  varied  in  pressuru 
from  three  to  twelve  atmospheres,  the  time  required  to  produce  the 
steam,  in  the  last  case,  being  lesb  than  two  minutes.  The  pressure  of 
twelve  atmospheres  was  sufficient  to  burst  a  glass-plate  inserted  in  one 
of  tbe  ends  of  the  boiler,  thus  producing  a  mimic  explo^tiom  Water 
thrown  on  the  heated  metal  is  fully  shoivn  to  be  the  source  whence  the 
highly-eliistic  steam  is  produced,  but  the  Committee  further  examined, 
by  direct  experiment,  an  opinion  which  has  been  ui^ed  by  a  practical 
engineer,  that  water  mingled  with  the  hot  and  unsaturated  steam  within 
the  boiler  is  the  source  of  danger. 

ISlcaui  w:is  formed  within  a  boiler,  and  then  a  fire  of  eborcoal 
applied  nrouud  the  top  and  sidr^,  so  as  to  communicate  heat  directly  to 
the  steam,  umil  it  became  higlily  surcharged.  In  one  experiment  of 
niue,  given  in  tlie  table  of  results,  the  steam  had  a  temperature  of  633*^ 
Fabr.,  and  a  pressure  of  only  6*8  atmospheres ;  while,  if  it  had  been  of 
thfi  full  density  due  to  this  temperature  (i.  f.,  hud  been  saturated  steam), 
it  would  have  had  an  elasticity  of  moro  than  &ixt,v  atmospheres". 

Water  was  thrown  into  this  hot  and  unsaturated  steam  under 
difiisrent  circumstances.  The  temperature  of  the  water  and  its  quantity 
were  varied,  and  it  was  thrown,  in  spray,  through  small  holes,  and  also 
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*  la  this  cjiae,  by  throwin|;  in  fourtcon  fluid  ounces  of  water,  the  prc«auTc   feU 
from  6lf3 atmoeplicrca  to  6*48  fttmoepheTc%< 
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—jn  a  body,  through  one  larger  aperture.  In  no  rase  an  incroafip,  and 
■generally  a  decrease  of  pressure,  was  found  to  result  from  the  introduc- 
Btiuu  of  the  water. 

m  Without  foliowjug  the  Committee  into  the  detail  of  their  cxperi- 

nueuts  on  th«  vaporizing  j)ower  of  the  metals,  at  different  tcmpcmturea, 
Pand  under  different  circumstances,  and  the  repulsive  principle  brought 
into  action,  we  must  be  content  to  indicate  the  coarse  of  experiment,  and 
-  io  give  the  conclusions. 

B  The  TcsseU  used  iuto  which  to  introduce  water  were  portions  of 
spheres  of  copper  and  iron,  thirteen  in  number,  and  of  thicknesses  varying 
from  "07  to  'o  of  an  inch.  Tlieir  surfaces  were  varied  by  polishing, 
taniislking,  erodiug  by  au  acid,  ^c. 

In  a  first  series  of  experiments,  dropa  of  water  were  thrown  upon 
the  metals  gradually  heated  or  cooled,  imd  the  time  of  TnporiEatiou  at 
different  temperatures  noticed.  In  a  highly-poUahed  howl  of  copper,  the 
most  rapid  vaj)orizatiou  was  at  a  tempt?rature  as  low  as  292''  Fahr., 
while,  on  the  same  surface,  less-hlghly  polished,  it  was  328^^  FiJir.,  and 
on  the  same  oxidated,  and  otherwise  not  clean,  it  was  as  high  as  3-18^ 
Fahr.;  but  the  time  of  vaporizing  the  same  small  quantity  of  water  was, 
in  the  first-meutioned  case  three  seconds,  and  iu  the  last,  only  onc- 
I        quarter  of  a  second. 

^^  In  a  smooth  iron  bowl,  the  temperature  of  most  rapid  raporization 

^His  fixed  at  334^  Falir.,  and   for    the    same    bowl,  when  oxidated,    at 
HS4tij°  Fahr. 

^y  When  the  drops  of  water  are  repelled  from  the  suriaee  of  the 
'  heated  metal,  vaporization  appears  to  go  on  from  the  surface  of  the  fluid, 
w  Inch  slowly  disappears,  turning  meanwhile  about  a  variable  axis,  and 
itt  opposite  directions.  Cfiving  a  motion  to  the  drop,  by  letting  it  fall 
upon  the  side  of  the  bowl,  instead  of  on  the  lowest  point,  influences  the 
temperature  at  which  this  repulsion  is  fully  developed,  lowering  it  on 
the  scale   of  temj»erature,  when  motion  is  given  by  dropping  upon  the 

I sides. 

^^L  The  more  practical  question,  of  which  a  solution  was  sought  by  the 
^V^Committee  was,  *'  At  what  temperature  of  a  metal  will  water  thrown 
I  upon  it  in  a  limited  quantity  be  most  rapidly  turned  into  steam  V  This 
question  they  endeavoured  to  solve,  by  applying,  in  succession,  different 
quantities  of  water  to  bowls  of  copper  and  iron  heated  to  the  same  tera- 
peniture,  and  thus  deducing  a  law  which  might  apply  to  quantities 
increased  as  far  as  the  contents  of  the  vessels  would  permit.  Secondly, 
I  by  varying  the  mode  of  communieating  heat  from  a  bad  conductor  and 
^^  circulator,  such  as  oil,  to  a  good  conductor  like  tin,  to  eliminate  a  rariable 
^H  element,  viz.,  the  mode  of  communicating  heat. 

^H  As  the  temperature  of  most  rapid  vaporization  was  not  reached  in 

^Kmany  cases,  the  Committee  have  supplied  this  point,  by  constructing, 
^^  grnphicjilly,  curves  to  represent  the  mtes  of  vajinrization,  and  estimating 
from  those  which  indicate  the  law  of  the  phenomenon,  the  temperature 
of  most  rapid  vaporization.      Curiously  enough,   in  the   cases    of  the 

K copper  bowls,  these  curves  are  shown  to  be  ellipses. 
The    detail   of    these   experiments   is   given    in   Vol.   II<  of  the 
Magazine  of'  Popular  Science^  p.  120. 
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These  expcriincJits  show  why  steam  is  rapidly  proilaccd  by  throwing 
water  in  quantity  upon  red-hot  metal,  for  the  place  of  contnct  rp*|ii!rtm 
to  be  reduced  in  temperature  but  200  degrees  to  reach  the  temperature  uf 
most  rapid  vaporization  ;  and  as  the  water  passes  from  one  portion  of  the 
heated  metal  to  another,  this  effect,  no  doulit,  is  partially  produced. 

At  the  conclusion  of  Ibis  part  of  the  subject  au  intorestiug  fact  is 
derelopedj  in  reganl  to  the  vaporization  of  alcohol,  wliicli,  if  we  mistake 
not,  bad  previously  been  noticed  in  regard  to  water  thro^vn  into  n 
platinum  crucible  heated  to  bright  redness.  It  is  that  alcohol,  when 
introduced  into  a  metallic  vessel  (copper  was  used,)  heated  considerably 
above  the  boiling-point  of  the  fluid,  does  not  boil,  but  evaporates  from  the 
surface,  and  lakes  a  stationary  ttrnperaturo  lower  than  its  boiIini»-point, 
in  proportion  as  tlio  temperature  of  the  vessel  is  raised.  This  pheno- 
menon, however,  takes  place  at  temperatures  readily  measurable,  while 
that  with  water  does  not.  We  agree  with  the  Committee  in  considering 
the  subject  as  worthy  of  minute  investigation,  which  the  nature  of  their 
experiments  did  not  require  or  permit. 

The  great  energy  of  tlie  steam  developed  when  water  is  thrown 
upon  heated  metal,  accounts  satisfactorily  for  <'X]»loRions  which  have 
followed  such  circumstances,  but  the  doubt  in  regard  to  this  mpid  pro- 
duction of  steam  (and  to  which  we  have  before  alluded)  has  induced 
some  engineers  to  cinbnice  a  theory  which  supposes  gases  to  I»e  pro- 
duced within  an  unduIy-beat<Hl  boiler  from  the  decomposition  of  the 
water  by  the  red-hot  meUd.  If  liydrogen  were  thus  produced,  and 
oxygen  could  be  supplied  in  such  a  proportion  as  to  unite  explosively 
with  it,  the  red-hot  metal  would  effect  their  combination.  Tlic  Committee, 
in  the  Uenerul  Kcport,  remark  upon  the  im])robability  of  the  sujipositious 
manner  by  which  oxygen  is  suppliLil,  but  they  make  the  fact  of  the 
production,  or  non-production,  of  hydrogen  the  subject  of  direct  experi- 
ment. Water  was  thrown  upon  t!ie  bottom  of  a  boiler  heated  to  orange 
redness,  and  tlic  clastic  ttuids  formed  collected  over  water,  which,  con- 
densing the  steam,  wcpuld  allow  any  gas  to  remain  over  it.  No  hydrogen 
was  produced,  the  mrtnl  of  the  boiler  being  clean  but  not  bright,  lluit  is, 
having  a  scale  of  oxide  upon  it.  fhis  in  considerable  ijuantilies  vm» 
collected!,  but  it  wna  nitrogen,  with  a  little  oxygen,  from  air  that  leaked 
into  the  boiler  during  the  heating,  which  took  place,  of  course,  witlioQt  i 
the  presence  of  water,  fl 

In  some  of  the  trials  carburettcd  hydrogen  was  collected,  but  this^ 
was  traced  satisfactorily  to  the  oil  in  the  putty,  to  the  cloth,  &c.,  of  the 
packing  of  the  nrm-hole,  giving  access  to  the  interior  of  the  boiler,  and 
ceased  to  be  produced  when  these  were  charred. 

Having  investigated  the  source  of  danger  from  hcate  metal,  the 
Committee  go  on  to  consider  the  circumstances  which  mav  loud  to  ifs 
production.     These  are  examined  as  follows  : — 

1.  By  a  deficient  supply  of  water, 

2.  By  deposits  from  the  water  used  to  supply  the  boiler,  or  from 
I  other  sources. 

I         3.  In  arrangement  of  contiguous  and  communicating  lioilers  o; 
^  board  of  steam-boats,  by  the  inclination  to  the  horizon  of  ih 

m  deck  of  the  boat. 
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1,  III  considering!  this  Wud^  it  is  shown  tliat,  to  lower  the  level  of 
the   water  one  iiiuU  iii  a  ryliiuiricul  lioilcr,  widi  an  interior  furnace  or 
tluo   bearing  the   most   common  proportions  in  diameter  to  that  of  the 
huil«?r,  will  require  hut  live  minutes,  supposing  no  supply  of  water  to  thfi 
'        boiler.     It  seeras  further,  that  there  are  well-authenticated  instances  in 
which  this  cuuho  was  operative*.     Some  of  the  memia  hy  which  the 
water  may  he  thrown  upon  the  metal  are  ordinary,  such  as  the  removal 
of  an  obstruetion  which  may  have  occurred  in  the  supply-pipe  from  tlie 
I        forcin;^-puinp   to   the   boiler,   the  bupply  of  water  by  a  hand-pump,  iSto. 
I       There  is,  however,  one   very  curious  means  which  has  been   a.ssi^K'd, 
^^aiid  which  is  examined  by  the  t^omniittee.     AVhen  water,  boilinjjf  under 
^^kresaure,  is  suddenly  relieved  from  tliis  pressure,  it  foams  up,  and  the 
^™tbam  may  be  thrown  upon  healed  nu-tal  supposed  Ut  exist  within  the 
[       boiler.     This  supposition  strems  actually  to  be  requiretl  by  the  pheno- 
mena of  certain  explosions  ;  as.  for  instance,  by  that  at  Poljjootb,  where 
two  connected  boilers  exploded  in  succession  j  so  that  just  before  the 
explosion  of  the  second,  a  large  escape  had  been  supplied  for  the  steam 
^^  l\'ithin  it,  by  the  rupture  of  the  pipe  whicli  connected  it  with  the  fir^t. 
^^B  The  fact  of  the  foaming  of  water  when  beared,  luid  suddenly  relieved 

^"^from  pressure,  was  made  the  subject  of  experiments,  detailed  in  the  first 
[  part  of  the  Report.  They  were  made  in  a  small  glass  boiler,  and  also  in 
^Ka  metidlic  boiler  provided  at  the  ends  with  glass  plates,  so  as  to  give  a 
^^vriew  of  the  intcrinr. 

^^L  The  phenomenon  is  important  in  two  points  of  view:  first,  in  its 
^^■frffect  upou  the  apparatus  which  is  used  to  determine  the  level  of  the 
water  witliin  a  boiler;  and  second,  in  reference  to  the  supposition  to 
which  we  have  referred  above.  In  both  these  points  of  view  it  was 
investigated  by  the  Committer.  In  the  first,  its  extent  was  shown  to 
be  such  as  to  produce  false  indications  in  the  gaugc-cocks»  comnionljr 
used  to  determine  the  levul  of  the  water  within  a  boiler.  This  is  j)ar- 
ticuiarly  the  c;isc  in  small  high-pressure  boilers,  where  the  pressure  is 
great,  and   the   volume  of  the  steam-chamber  small.     It  atVeots  ulao,  of 

I  course,  the  floivt  used  for  a  purpose  similar  to  that  of  the  gayge-coeks. 
The  Committee  prefer  to  either  of  these  apparatus  for  determining 
the  level  of  th6  water,  a  glass  tul>c  connected  Avith  the  boiler.  It 
seems  tliat,  in  applying  it  to  high-pressure  boilers,  white  glass  corrodes 
and  becomes  ne^irly  opake ;  a  defect  which  may  l>e  remedied  by  using 
green  glass,  which  contains  less  alkali  than  the  white.  A  dniwlng,  upon 
a  tolerably  large  scale,  showing  the  various  parts  of  the  tube  water- 
gauge  recommended,  is  given  in  the  General  Ueport.  It  does  not  differ 
^m  essentially  from  that  in  us<*  in  British  locomotive  engines,  and  figured  in 
^B  the  work  of  the  Chcv.  I)u  Pantbour. 

^H  It  seems  to  be  a  ditlicult  point  to  determine  whether  the  foaming 

^f  produced  by  making  an  opening  into  a  boiler  actually  leads  to  the  pro- 
P  duction  of  more,  or  of  less,  steam  than  escapes  by  the  opening.  In  the 
I  experiments  of  MM.  Arago  and  Dulong,  at  Paris,  and  in  those  of  the 
I         Committee  of  the  FraiLkliu  Institute,  making  an  opening  was  always 

i 


*  Not  leas  Uisn  fire  are  nfcrred  to,  as  given  in  the  eommunicfttions  to  the  Cuta* 
TOittec, 
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attended  witli  a  decrease  in  th'*  rlnfltic  foroo  of  Ih©  ftt<Mim  within  iha^ 
Luilei  ;  while  in  those  of  MM.  TuKoreau  and  Rey,  at  LJ'^>n^  an  increa»e 
of  tlaiiticily  was  obgcrved  on  muUing  a  similar  opcninf^.  Thn  CommiltPf! 
cxphiin  tliifl  discrepancy  as  the  efloct  t>f  the  diffirent  circumstances  of 
the  cxperinicnts,  in  ri-gard  to  heated  surface.  While  in  the  Paris  cxj>cri- 
mviits  tho  boiler  wa»,  probably,  not  unduly  heated  in  any  part,  in  those  of 
the  ('anunittee  a  band  merely,  just  aborc  the  water-line,  was  thus  heated, 
and  in  tho6e  at  Lyons  the  whole  boiler  was  surrounded  by  a  eiiarcoal 
fire.  In  extraordinary  cases,  they  admit  the  foaming  produced  by  an 
opening  iis  a  cauae  of  explosion,  and  recommend  in  every  case  the  aroid- 
nncc  of  such  a  source  of  risk. 

In  the  Ciuneral  Ucport  we  find  next  considered  the  methods  pro- 
posed for  avoiding  a  deficiency  of  water  within  a  boiler.  AVe  hare 
only  room  to  give  the  results.  (1.)  ISelf-regulatiug  apparatus  for  feeding 
boilers.  eapeciaUy  higli-pressure  boilers,  should  not  be  substituted  for  the 
caje  of  an  engineer.  (2.)  The  glass  gauge-tube  is  the  best  means  hitherto 
propoitcd  for  determining  tlie  level  of  the  water  within  a  boiler,  (3.) 
Tlie  danger  from  undue  heating  *)f  parts  of  a  boiler  may  be  avoided  by 
the  use  of  fusible  metal,  under  the  conditions  to  which  we  have  hereto- 
fore referred  at  length. 

Wc  proceed  to  the  discussion  of  the  second  cause  assigned  as  likely 
to  produce  undue  heating  of  parts  of  a  boiler;  viz.,  by  deposits  of  sedi- 
mentary matter. 

These,  it  seems,  arc  cppeoially  rapid  in  forming  in  the  boilers  fed 
hy  the  enlcareons  and  nmddy  wjiters  of  the  rivers  in  the  western  parts 
of  tlie  Ignited  SUites.  The  results  communicated  from  different  quarters 
in  regard  to  the  nature  of  these  sediments,  and  to  the  circumstEUicM 
under  which  they  are  deposited,  are  valuable. 

After  examining  the  methods  proposed  for  preventing  the  accumu- 
lation of  sediment,  and  its  hardening  upon  the  bottom  of  the  boiler,  such 
us  "  blowing  off"  the  water  by  a  eock  placed  ueur  the  bottom  of  the  ^ 
boiler,  farinaceous  substiuices,  chemical  agents,  filtration,  ^c,  the  C'om-'^l 
mittec  eonclude  that  no  substitute  has  yet  been  found  for  thoroughly 
cleansing  the  boilers  from  time  to  time.  The  periods  at  which  thu 
cleansing  must  take  place  will  vary  with  the  nature  of  the  water  \ised  to 
supply  tlie  boiler. 

We  next  pass  to  the  heating  caused  by  a  change  of  level  in  the 
deck  of  a  steam-boat,  having  connected  boilers.  It  appears  by  the 
General  Ucport  that,  on  the  western  waters  of  the  United  Slates,  small 
e>lin<lrieal  lioilers  Jire  commonly  used.  They  lie  parallel  to  each  other, 
and  tu  the  longitudinal  axis  of  the  boat,  and  arc  connected  both  from 
the  water  and  steam-chambers.  "When  the  deck  of  the  vessel  is  lerel, 
the  water  in  each  of  these  boilers  occupies  the  same  portion  of  tho 
cylinder.  But  if  the  vessel  inclines  to  either  side,  the  boiler  on  th« 
higher  side  has  less  water  in  it  than  that  on  the  lower,  and  thus  a  portion 
of  the  metal  in  the  former  is  exposed  to  the  direct  action  of  the  fire 
without  being  covered  by  water,  and  may  become  highly  healed.  ^VTien 
the  vcb&el  returns  to  its  level,  water  wiU  be  thrown  into  the  boiler  tbu4 
heated,  in  which  stcaui  will  be  rapidly  produced.     Instances  of  exploslo 
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^ire  givon  in  (lie  Report,  whiuli  have,  proKibly,  heen  tlms  caused;  and, 
after  roviewinj(  the  remedies  proposed,  the  Committer  recommend  thut 
the  builtTS  be  separately  supphcd  with  ivatcr,  or  that  two,  at  most,  be 

I     couiiectcd. 

L         Hi. — ExplotioH  arising  from  defects  in  the  construction  of  the  Boiler 
^^B  or  its  appendages. 

^^IV  this  division  of  the  suhjecf,  the  Report  of  the  General  Committee 
consider  the  forniii,  materials,  imd  mauutactor}'.  The  old  wagon-boiler 
of  Matt  should  be  used  when  very  low  Bteam  is  employed.     Observation 

Kas  shown  that  boilers  with  ilues,  or  interior  furnaeca,  commonly  give 
lay  by  the  yielding  of  the  fliie«»,  and  by  the  blowing  off  the  heads.  Of 
10  different  kinds  of  tlues,  those  which  pass  directly  througli  both  heads 
are  considered  the  least  dangerous.  Connected  boilers  on  board  steam- 
boats arc  liable  to  a  source  of  explosion,  which  has  already  been  men- 
tioned,— the  earocninp  of  the  vessel ;  the  Cnmniitiee  are  of  opinion  that 
tbey  cannot  be  used  wilh  safety,  and  ought  to  be  laid  aside,  or  separated 

Kt  least  into  pairs.  The  danger  iirising  from  water  coming  suddenly  ia 
Ontact  wilh  metal  highly  heated  has  already  been  shown ;  any  boiler, 
bcrefore,  whicli  has  a  part  exposed  to  the  lieat,  without  being  covered 
with  water,  or  iii  liable  to  such  an  exposure,  is  essentially  bad.  The  L- 
Hue  boiler  is  of  this  kind,  in  which  a  part  of  the  flue  or  chimni*y  passes 
vertically  tln-ough  the  space  occupied  by  the  steam.  The  flue  thus 
sitnated  becomes  unduly  heated,  and  has  thus  produced  explosions  by  a 
collapse  of  the  flues.  Tlie  discontiuujUion  of  the  use  of  this  form  of  flue 
is  recommended,  also  all  projecting  tubes  down  into  the  fire  are  con- 
sidered defective ;  the  weakness  arising  from  irregularity  of  form 
should  always  be  kept  in  Wcw. 
^K  The  materials  ia  common  use  for  stonm-boilcrs  in  the  United  States 
^^prc  wrought-iron  and  copper;  cast-iron  hiis  been  gencndly  abandoned. 

A  very  extensive  set  of  exjieriments  have  been  made  by  a  swond 
8ub-commillee  on  the  relative  strength,  at  various  temperatures,  of  all 
the  different  kinds  of  iron  and  copper  used  in  the  construction  of  steam- 
boilers  in  the  Ignited  States;  but  the  labours  of  this  Conunittec  havo 
not  yet  been  published. 

The  KtriMi^th  of  a  boiler  may  undoubtedly  be  lessened  by  a  constant 

and  uuLMjunl  prcsstire,  so  as  to  give  way  under  a  force  less  than  it  had 

'       once  borne.    Ikiilers  are  liable  to  be  corroded  by  salt-nater  ;  copper,  not 

being  so  rapidly  acted  on  as  iron,  should  be  preferred  in  situations  ex- 

I       posed  to  this  action. 

^BfV. — Explosions  resulting  from  the  Carelessness  or  Ignorance  of  those 
^^  intruHted  ivith  the  managaneut  oflhc  Steam-engine. 

TiiKiE,  no  doubt,  go  hand  in  hand,  and  there  is  little  hope  of  remedying 
the  former,  except  liy  enlfghtening  the  hitter.  Tlie  Committee  remark 
very  judiciously,  that  the  law  should  interpose  to  prevent  the  loss  of  life 
which  is  attendant  on  these  causes.  A  steam-engineer  should  be  a 
person  having  at  least  a  general  knowledge  of  the  agent  whiclv  he  is  put 
to  control,  and  he  should  exercise  his  responsible  duties  uMsx  vdkN:^^^ 
penalties  against  neglect. 
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V. — lijaminaiion  of  pnrlicuhr  cases  of  Coilapte  of  a  BoUer  or  iisjiuest 
by  rarefaction  n^ilhin. 

TiiEsK  arc  stated  to  l>c  of  rare  occurrence.  The  first  being  provided 
against  by  the  air-valve  opening  inwards  in  low-pressure  boilers,  and 
higli-]>rcssurc  ones  not  being  liable  to  it.  A  curious  case,  which  occurred 
at  the  Mold  Mines,  was  ably  desoribe<l  by  5Ir.  Ji^hn  Taylor,  and  serve 
as  an  instance  for  tlie  remarks  of  tlie  Committee.  In  t!»s  cas<»,  an 
explosion  of  gitsea  from  coal  took  jiluce  in  the  interior  flue  of  a  boiler, 
aud  wa«  iniutediately  succee<led  by  a  coUapse  of  the  flue.  It  suggest 
precautions  ^vherc  bituminous  coal  is  used,  not  to  clo&e  a  damper  too] 
soon  after  the  introduction  of  fuel. 

TliL'  Re|»ort,  in  the  examination  of  which  vre  have  been  engagedyl 
concludes  with  a  considemtion  of  the  cjucstion,  whether  it  ii  possible 
provide  protection  against  explosions  on  board  of  steam-boats  when  thei 
occur. 

The  means  wliieh  have  been  proposed  are,  placing  the  passeng;ert] 
in  a  dift'ercnt  boat  from  that  carrying  the  engine,  placing  the  boUers  oQ 
the  guards  of  the  boiit,  and  separating  them  from  the  parts  occupied  by] 
the  jiassengers  by  a  suitable  bulwark. 

The  Committee  remark,  that  tlie  former  of  these  plaos  has  be< 
tried  in  the  United  States,  but  was  laid  aside  fnr  want  of  patronage, 
account  of  the  moderate  speed  which  is  attendant  on  this  method- 

The   latter  they  consider  us  but  partially  curried  into  effect, 
placing  the  boilers  on   the  deck  and  upon  the  guards  of  the  boats,  as  ll] 
practised  in  most  of  the  litiats  in  the  Atlantic  States  of  the  Union. 

We  agree  entirely  with  the  Committee  in  considering  that  nttenth 
should  he  directed  by  law,  rather  to  make  the  boiler  siite  and  prevcnti 
explosions,  tluin  to  bulwarks  between  the  boiler  and  passengers. 

It  appears  to  us  extniordinary,  that  in  the  United  8tato9,  whei 
8tcani-na\*igation  is  »o  extensively  resorted  to,  no  laws  for  safety  Iia> 
yet  been  enacted:  and  we  conclude,  by  heartily  wishing  the  Committ< 
success  in  tlieir  endeavours  to  procure  the  pa.ssing  of  a  luw  upon  tlu 
subject. 


ON  DIETETIC  CHEMISTRy. 

IV. 

A  VEHY  interesting  dcjiartment  of  organic  chemistry,  closely  conn^t 
with  the  present  subject,  is  that  which  relates  to  the  tran.'ciHutoiions 
vrhich  Tcgetable  substances  are  susceptible,  and  of  which,  the  change 
starch  into  gum  and  into  sugar,  and  of  wood  into  those  substance*, 
insiancfs;  and  it  will  be  obvious,  by  reference  to  what  has  already  \» 
stated,  that,  in  regard  to  fignin^  the  theory  of  the  change  is  expresi^od,  h 
the  abstraction  of  ciirbon,  or  the  addition  of  water.  Wc  cannot  arlifieiiUJ] 
courert  sugar  into  wood,  because  we  have  not  the  mpuus  of  causing 
chemically  io  combine  "witb.  t\\c  adAVviontA  -^xtt^rtitXasm.  q€  coucbon  rci^uiAil 
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for  that  cliango ;  but  wo  have  the  power  of  nhstnuHing  the  cnrhon  from 
wood*  or  of  uddin^  tlir  oicments  of  water  to  it,  and.  consequently,  of 
nrerling  it  successively  into  vijiej^ar,  gum,  starch,  and  sugar. 

Our  8ul)ject  now  leads  us  to  the  extmordinary  conversion  of  sugar 
into  nlfohnl ;  to  tlie  consideration,  that  is,  of  the  theory  and  products  of 
fermentation.  To  this  process  sugar  is  apparently  essential ;  but,  inas- 
much as  we  can  change  wood  into  starch  and  into  gum,  and  these  into 
sugar;  so  wood,  starch,  and  gum,  may  become  indirect  sources  of  alcohol ; 
and  that  this  is  the  cjuso,  is  shown  in  the  production  of  thos(>  fermented 
liquors  wliich  are  obtiiiued  from  vialt,  of  which  the  various  kinds  of  beer 
and  spirit  furnish  examples:  and  here,  attention  must  again  be  directed 
to  those  remarkablt^  changes  which  seeds  undergo  during  germination^ 
and  fruits  iu  ripening,  which  have  already  been  briefly  adverted  to 
a  fonner  occasion. 

The  process  of  matting  consists  in  suffering  barley,  or  other  grain, 
to  germinate  to  a  certain  extent ;  that  is,  to  let  the  seed  grow,  or  vege- 
tate, up  to  that  point  at  which  it  contains  its  maximum  of  sugar :  if 
allowed  to  continue  growing,  the  sugar  at  first  formed  is  afterwards  con- 
sumed by  tlie  young  plant ;  so  that,  at  the  proper  period,  vegetation  is 
checked  by  heat,  and  then  the  barley  is  said  to  be  malted.  Now,  the 
chemical  analysis  of  malt,  as  opposed  to  that  of  barley,  shows  what  has 
happened ;  and  as  sugar  is  essential  to  the  production  of  alcohol,  that  is, 
to  vinous  fermenintiou^  wc  see  how  the  grain  is,  as  it  were,  prepared  for 
those  further  changes  by  the  maltster*. 

The  fact  is,  that  when  once  sugar  is  present,  whether  formed  by 
germination,  as  in  malt,  or  merely  added  to  the  ground  and  unmalted 
grain,  it  equally  has  the  power  of  detennining  the  conversion  of  a  further 
quantity  of  starch  into  sugar ;  bo  that  it  is  only  necessary  to  begin  the 
change,  and  then,  in  fonnentation,  as  in  germination,  a  further  and  suc- 
cessive conversion  continues ;  hence  it  is,  that  a  little  malt,  added  to  a 
large  quantity  of  unmalted  grain,  will  adapt  the  whole  mixture  to  the 
purposes  of  fennuutation,  as  we  see  in  the  preparation  of  the  ttaxh  for 
the  use  of  distillers,  and  in  other  cases:  however,  not  to  complicate  the 
subject  with  too  many  illustrations,  and,  especially,  to  limit  it  in  its 
[application  to  dietetic  ehemistry,  wc  must  here  confine  ourselres  to  a 
few  observations  on  beer  and  wine. 

In  making  heer  the  malt  is  ground  into  a  coarse  powder,  and 
infused  and  agitated  in  hot  (but  not  boiling)  water.  The  resulting  infu- 
sion is  termed  /(,o/7,  and  its  strength  or  density  is  adjusted  by  an  instru- 
ment ^vhich  shows  its  specilic  gravity,  and  which  is  erroneously  termed 
a  saccharomeier.  The  wort  is  then  boiled  with  hops,  which,  by  their 
aromatic  bitterness,  conjoined,  perhaps,  to  some  slightly  narcotic  power, 
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give  HaTour  aud  odour  to  the  liquor,  cover  its  sweetuem,  and  augment 
itssu^wrific  powers;  it  in  tliea  run  off,  tirst  into  cfKiler«,  nhere  it  M  M 
(juii-kly  iis  possiMc  reiluced  to  a  compamtivcly  low  tr-mitemtnre  (aliout  fiO^), 
nntl  then  into  the  formenting-vftti  having  bi^en  prpviously  mixed  with  a 
little  Teast,  hy  which  its  fcnnentation  is  accelemtrd,  and  the  chanc7«  of 
its  aiquiring  acidity  greatly  diminishod.  It  is  in  tho  ft-nnenting-Tat  that 
the  jirincipal  ohcmit-id  changes  of  the  li<|nor  are  perfected,  consisting 
osseniially  in  the  disappearance  of  sugar,  and  the  production  of  alcohol ; 
80  that  the  liquor  gradually  becomes  less  sweety  and  wore  spirituoos  and 
intoxicating. 

These  changes  are  independent  of  any  external  agent,  except  a 
due  temperature;  tlie  presence  of  air  is  not  only  unnccewary,  but  its 
nec(*e8  is  always  ratlier  pri'judicial  than  othorwi«c;  and  the  leading 
ehfuiioal  result  is  the  formation  and  copious  erolution  of  carbonic 
acid  gas,  together  with  the  increased  tempomtnrc  of  the  liquid.  The 
nature  of  carbonic  ucid  has  already  been  adverted  to;  it  ia  a  com- 
pouud  of  one  atom  of  carbon  and  two  atoms  of  oxygen;  hence*  if 
there  be  no  error  in  our  conclusions,  sugar  is  converted  into  alcohol 
by  the  loss  of  carbon  mul  oxygen,  in  such  relative  proportions  as  to 
constitute  carbonic  acid;  hence  we  should  infer  a  great  residuary  excess 
of  hifdrogcn  in  alcohol:  now  such  theoretical  inference  is  heautifiiUy 
wibstantiatcd  by  experiment,  for  we  find  that  sugar,  minus  carlwnie 
acid,  forms  alcohol ;  and  the  elements  of  alcohol,  ptujt  carbonic  neid,  nrr 
those  of  sugar.  This  may  he  expressed  numerically,  by  stating,  that  45 
parts  of  sugar  contain  the  elements  of  22  parts  of  carbonic  acid,  and  of 
23  parts  of  alcohol;  or,  in  other  wonls,  migar  ia  resolvable  into  ncorljr 
equal  weights  of  alcohol  and  of  carbonic  acid;  and,  in  the  procew  of 
fermentation,  the  former  is  chietly  retained  in  the  liquor,  whilst  the 
greater  part  of  the  latter  escapes  in  tlie  form  of  gas. 

In  alcohol,  Uiwcfore,  we  have  the  same  elements  as  in  sugar,  but  in' 
different  proportions;  the  alcohol  being  especially  characterised  by  lU 
excess  of  hydrogen ;  hence,  when  burned,  it  yields,  along  with  carbonic 
acid,  an  enormous  quantity  of  water*;  and  when  decompo.ied  by  the 
action  of  sulphuric  acid,  instea<l  of  yielding  rarl>on  and  water,  it  ntt'ords 
eihrr  nnd  water,  or  hifdrocnrhon  and  water.  As,  therefore,  we  have 
formerly  represented  sugar  as  a  compound  of  carbon  and  water,  so  alcohol 
may  be  regarded  as  a  compound  of  olefiant  gas  and  water;  or,  in  otherJ 
words,  sugar  is  a  hifdrate  of  carhon,  and  alcohol  a  hydrate  of  htfdr%>-\ 
carbon. 

'NVliat  has  been  said  of  fermentation,  as  applied  to  the  facture  of  ^ 
beer,  applies  equally  tf>  all  other  cases,  namely,  to  the  production  of 
spirit  or  alcohol  from  all  kinds  of  grain,  from  the  juice  of  the  sugar-<^ane, 
from  potatoes,  beet-root,  and  blackberries  ;  but  there  are  a  few  important 
features  in  the  case  of  the  production  of  wirtt,  more  immediately  appli- 
cable to  the  subject  of  these  papers. 
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f  The  recont!y-ex])rc8sed  juice  of  the  prapo,  or  my/it,  m  it  is  toclmically 
railed, is  disfinpuishcdliy  the  i>ower  of  fcnneming  into  perfect  wine,  without 
ihe  h(?Ip  of  yt'nsi,  or  othor  nclrlitions,  t>r  fermenix^  as  they  arc  usually  called, 
which  are  commonly  cfsscntiiil  to  the  perfection  of  the  process  in  other  coses 
of  vinous  fermentation.  The  appareut  e:iU8e  of  this  peculiarity  is,  that  it 
contaiuH  a  portion  of  a  species  of  ghten^  or  animo-vpgptahle  matter, 
together  with  sugar,  gum,  hitartrnte  of  potiiflsa,  and  tartrate  of  lime; 
fiud,  accordingly,  wlien  merely  expressed  in  the  usual  way,  and  submitted 
a  due  temperature,  it  ferments  with  precisely  the  same  phenomena  as 
ose  of  a  mixture  of  yeast  and  wort. 

This  being  the  case,  the  question  natumlly  arose,  why  fermentation 
never  ensues  in  llie  grape  itself,  which,  if  left  upon  the  vine,  or  even  after 
having  been  gathered,  shriuksi,  and  dries  up  into  raisins,  without  nhowing 
the  slightest  symptom  of  vinous  tendency  ?  Fabroni  accounted  for  this 
by  supposing,  that  in  the  grape,  the  glutinous  portion,  or  ferment,  was 
contained  in  distinct  vesicles,  which  were  not  ruptured  till  the  fruit  wjis 
pressed,  and  hence,  though  present,  remained  inactive  aa  a  ferment.  But 
iray-Lussac  found,  that  when  grai>es  were  expressed  out  of  the  contact 
of  air,  and  when  uU  access  of  oxygen  to  the  juice  was  carefully  avoided, 
no  fermentation  ensued:  it  would  therefore  seem  that  the  contact  of 
oxygen  was  essential  to  give  the  juice  of  the  grape  its  incipient  tendency 
to  ferment;  and  it  is  curious  how  completely  the  air  must  be  excluded 
by  the  husk  or  membranes  in  which  the  juice  is  contained,  and  which, 
though  delicate,  and  .idmittiiig  of  transpiration,  effectively  prevent  the 
access  or  absorption  of  oxygen  from  without,  and  preserve  the  integrity 
of  the  grape.  When  the  juice  has  onlv  been  in  momentary  contact  with 
the  air,  it  absorbs  a  sufficiency  of  oxygen  to  enable  it  perfectly  to  ferment. 

The  colour  of  wine  depends,  with  very  few  exceptions,  upon  that  of 
the  husk  of  the  grape,  and  is  either  purple,  red,  or  yellow.  The  pulp  of 
the  grape  is  very  seldom  tinted ;  nor  is  the  colouring  matter  of  the  husk 
soluble,  to  any  extent,  in  water,  or  in  the  unfermented  juice  ;  but  it 
acquires  solubility  in  proportion  as  alcohol  is  formed.  Both  red  and 
white  wines  iu*e,  however,  often  artificially  coloured;  the  greater  part  of 
red  champagne  is  tinged  with  cochineal,  and  brown  sherry  is  coloured 
with  burnt  sugar.  A  peculiar  extractive  matter  is  contained  in  some 
wine,  which  deepens  its  tint  when  exposed  to  air;  and  traces  of  protoxide 
of  iron  ore  found  in  others,  which,  on  similar  exposure,  acquire  a  blue  or 
blackish  hue. 

The  principal  components  of  genuine  wine  are,  water,  alcohol, 
colouring-matter,  tartaric  acid,  bitartrate  of  potassa,  or  tartar,  and  aroma. 
The  quantity  of  alcohol  is  very  various;  port,  sherry,  and  madeira,  con- 
tain, upon  an  average,  20  per  cent,  of  alcohol,  of  the  specific  gravity  of 
"825  at  (50^.  The  average  of  claret  is  about  15  per  cent.,  and  of  hock 
12  per  cent*.  Raisin,  and  other  wines  made  in  tliis  country,  are  often 
much  stronger  than  the  highest  average  of  port,  in  consequence  of  the 
quantity  of  saccharine  matter,  or  of  added  sugar,  which  is  suflercd  fo 
ferment  iiito  alcohol. 

Wines  undergo  varioiLS  changes  in  cask  and  in  bottle,  depositing 
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more  or  less  tartar,  and,  in  many  iastancesacqainng  the  peculiar  cth^rva 
houquei,  which  coustitutes  their  chief  excellence. 

In  reference  to  llic  dietetic  use  of  spirituous  liquors^  it  is.  ncce^sarj  ^_ 
to  remark,  that  a  strong  line  must  be  drawn  between  those  which  have  ^H 
paKsed  the  still,  and  wliich  may  be  considered  as  containing  ftfe  alcohol,  " 
and  those  which  have  not  been   guhjected  to   distillation,   such  as  hcer^ 
and  genuine  wine.     The  former,  wlicn  indulged  in  in  excess,   are  infi- ^H 
nitcly  poisonous  in  comparison  with  the  latter ;  though,  in  excess,  both  ^| 
are  bad  enough  ;  and  we  unfortunately  abound  in  excmplan.     The  ]tie- 
ture  of  the  professed  gin-drinker  is  too  appalling  to  he  set  hrfore  the 
reader  in  its  details;  and  the  horrors   which  any  one  may  witness  who 
chooses,  tor  a  sliort  hour,  in  tlie  busy  time  of  day,  to  visit  a  gla-sliop,  are 
such  OS  to  degrade  our  national  character. 

AVhich  are  the  worst,  those  who  legislaiirely  sanction  these  sink^  ^^^A 
infamy,  open  on  all  days,  and  at  all  hours;  those  who  immediately  profit  ^ 
by  them;  or  those  who  arc  their  willing  viclims,  1  will   not   pretend   to 
determine:  all  are  equally  concerned,  passively  or  actively,  in  the  miseries 
they  engender,  and  all  must,  one  day,  accouiit  for  these  horrible  sacritice4 
at  the  sbrine  of  iniquity.     The  opposite  side  of  the  (licture  is,  fortunately, 
more  favourable,-  and  drunkenness,  amongst  persons  of  character  and 
education,  is  considered,  as  it  ought  to   be,  at  once  sinful  and  degrading. 
The  consequence  has  l»een,  increased  longevity,  and  the  disappoamncej 
among  the  upper  grades  of  society,  of  a  host  of  distempers,  that  foUowe 
in  the  train  of  Inebriety. 

In  small  quantity,  wine  is  exhilarating  and  tonic,  and,  as  such,  no' 
suhutautia]  objection  can  be  urged  against  its  moderate  use;  nor  ran  we 
coincide  with  those  wlio  maintain  that  it  should  cxclusircly  be  used  &s  a 
medicine,  who  maintain  that  it  is  either  physic  or  poisofi^  and  who  ii&k, 
of  what  benetit  its  temperate  use  is  to  a  healthful  individual,  whoreqni 
no  additional  excitement,  either  of  mental  or  corporeal  energy?  W 
might  apply  the  same  method  of  reasoning  to  all  our  luxuries  and  coudi-** 
ments.     Even  salt  itself  might,  upon  such  principle,  be  rejected. 

The  dictetical  properties  of  wine  depend  partly  upon  the  time  a 
Tvhich  it  is  taken,  and  partly  on  the  nature  and  quality  of  the  wine  itself; 
the  former  inquiry  we  must,  tor  the  present,  waive,  and  conclude  wilii 
a  few  words  respecting  the  qualities  of  our  ordinary  wines. 

In  this  country,  notwithstanding  the  liberal  views  which  hare  latel 
unfettered  many  of  our  commercial  regulations,  the  use  of  the  strong 
wines  of  Spain  imd  Portugal  predominates  over  the  more  delicate  prod 
of  France  and  the  JChine;  and  port,  sherry,  and  madeira,  mam  tain  th 
pre-eminence. 

In  its  new  and   unadulterated   state,  port   is  rough,  strong,   an^ 
slightly  sweet;   but   when   duly  kept  in   bottle,  it  deposits    most  of  i 
astringent  extractive,  and  loses  sweetness,  acquiring  an  improved  flavoar 
and  retaining  its  strength.  Various  proportions  of  bnmdy  are  almost  ajwa 
added  to  it  before  it   comes  to  this  country,  to  which   much   of  its   he. 
and   stimulating  eflect   must  be  ascribed.     If  too  long  kept   in  boill 
nearly  idl   its  colouring  and  astringent  matter  are   deposited;  it   lo 
flavour,  and  becomes  less  agreeable  both  to  the  stomach  and  the  pnla 
Oood  port  wine,  duly  kept,  is,  w\w;Ti.  XaJkfiu  va  uioderation,  one  of 
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most  wholftsome  of  vinous  liquors;  it  strengthens  the  muscular  system* 
assists  the  digestive  powers,  accolerntcs  the  circulation,  exhilarates  the 
spirits,  and  sharpens  the  mental  energies:  in  earcess^  it  is,  perhaps,  the 
most  mischievous  of  the  wiues,  and  most  likely  to  produce  those  per- 
manent derangements  of  the  digestive  organs,  that  ohtuse  stato  of  the 
Acuities  of  tlie  mind,  and  tliose  obstinate  organic  affections,  which  follow 
the  habitual  use  of  distilled  spirits. 

Madeira,  as  a  stimulant,  equals  port,  and,  when  in  fine  condition, 
[may  truly  he  called  a  generous  wine;  unfortunately  it  is  rarely  to  be  pro- 
cured, and  as  it  is  generally  more  acid  than  either  port  or  sherry,  it  is, 
consequently,  not  so  well  adapteil  to  stoTiiucIia  inclined  to  dyspeptic 
acidity.  Sherry,  of  a  due  age,  and  in  good  tondilion,  is  a  fine,  perfect, 
and  wholesome  wine,  free  from  excess  of  acid,  iuid  possessing  a  dry  aromatic 
flavour  and  f'ragrancy;  hut,  as  procurt^l  in  tin'  ordinary  market,  it  is  of 
fluctuating  and  anomalous  ijuality,  often  destitute  of  all  aroma,  and 
tasting  of  little  else  thaji  alcohol  aud  water.  Among  the  French  wines, 
which,  in  delicacy  of  flavour  and  can^  in  manufacture,  exceed  u1[  others, 
hurgundi/,  and  the  various  branches  of  that  family,  are  peculiarly  heating 
and  soporific,  especially  when  new.  Burgundy  is  not  less  celebrated  for 
the  exquisite  delicacy  of  its  flavour  and  odour,  than  for  the  uncertainty 
with  which  it  retains  them.  Sometimes  it  preserves  its  excellence  unim- 
paired for  many  years;  at  others,  it  becomes  imperfect  in  a  few  months. 
Any  sudden  change  of  temperature  is  very  inimical  to  it;  hence  it  should 
be  kept  in  a  cool,  hut  not  cold  cellar,  and  should  be  transported  at  a 
temperate  time  of  year. 

The  wines  of  Bourdeaux  are  distinguished  by  a  delicacy  of  flavour 
and  bouquet,  and  by  a  more  perceptible  combination  of  the  acid  ^vith  the 
vinous  flavour  (though  quite  independent  of  acescency,)  than  is  per- 
ceived in  most  other  genuine  vinous  liquors;  they  are  less  heating  than 
most  otlier  wines,  and  agree  well  when  taken  in  moderation:  in  excess, 
they  excite  acidity  and  indigestion,  apparently  rather  from  quantity  than 
quality.  But  the  ciarcta  of  our  merchants  are  often  very  substantial 
wines,  being  compounded  in  various  ways  for  the  English  market:  they 
are  thus  often  mixed  with  hermitage,  and  flavoured  with  raspberry 
brandy;  and,  if  procured  through  doubtful  channels,  are  too  frequently 
acescent,  and  apparently  composed  of  some  claret,  mixed  with  faded 
port»  and  other  spoiled  wines.  Hermitage.,  especially  redy  cSie-roii^ 
Uuusiilun.,  and  a  few  other  wines  of  rarer  occurrence,  occupy  places  inter- 
mediate between  port  and  claret,  as  to  strength,  and  otien  also  as  to 
flavour.  These  wines  require  age,  and  rousillon,  if  originally  of  fine 
quality,  is  not  in  perfection  unless  it  hftti  buen  ten  or  twelve  years  in 
bottle.  Champagne  wittes  admit  of  division  into  two  classes;  the  sweet 
and  sparkling,  and  the  dry  and  still.  These  ditfcrences  arise  partly  from 
the  mode  of  managing  the  fermentation  and  bottling  of  the  wine,  and 
partly  from  circumstances  of  the  growth  and  situation  of  the  vines;  the 
sunny  side  of  thii  hill  yielding  fruit  fit  for  the  production  of  the  sweet 
■wine,  and  the  opposite  aspect  aflording  grapes  calculated  for  the  manu- 
facture of  a  strong  but  dry  wine.  The  effervescing  varieties  of  cham- 
pagne, if  not  taken  in  excess,  are  the  most  speedily  exhilarating  of  all 
wines,  and  soon  produce  a  truusient  approach  to  iutox\caA\«ytt.*.  '«v  it-v^^sv^ 
Vot.  IIL  Z  V\ 
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they  arc  more  than  onlinarily  pprnicious.  In  gouty  habits,  champagne, 
eren  in  moderation,  is  more  apt  than  other  wines  to  create  painful 
wnsalions  and  cranip;  yet  there  are  gouty  persons  who  indulge  in  it 
vith,  at  least,  temporary  impunity.  Still  champagne  is  often  a  strong 
And  heating  wine,  and  very  deoeitful  in  these  rewpects  to  the  palate. 
"When  of  superior  quality,  it  has  the  singular  aromatic  flavour  of  cham- 
pagne in  an  eminent  degree;  a  flavour  which  also  exists,  hut  is  coneciiled 
by  carbonic  acid,  in  the  sparkling  wines.  The  latter,  therefore,  should 
sot  l>e  drunk  till  the  active  eftervescence  is  over,  by  those  who  wau3d 
relish  this  characteristic  quality.  The  prevalent  notion  that  a  glasa  of 
champagne  cannot  he  too  quickly  swallowed,  is  erroneou^^;  and  it  is  no 
bad  test  of  the  ijuulity  of  champagne,  to  leave  it  exposed  for  some  hour* 
in  a  wine-glass,  when,  if  originiiUy  of  the  higher  order,  it  will  be  found  ^ 
to  have  lost  its  carbonic  acid,  hut  entirely  to  retain  its  body  and  flavour.  S 
The  coloured  champagnes  are  usually  tinted  with  cochineal,  and  ate  often 
Tery  inferior  •. 

The  class  of  iweet  winex^  or  i'i»jr  de  liqueur^  as  the  French  term 
them,  require  little  notice  in  this  place,  being  rarely  taken  in  quantity 
exceeding  one,  or  at  the  utmost  two,  small  glasses,  ^lany  of  them  are 
potent,  aromatic,  and  cordial ;  and  they  are  generally  more  agreeable  Xq 
the  palate  than  the  stomach,  with  which  they  eminently  disagree, 
indulged  in  Iteyond  the  usually  prescribed  quantity. 

A  great  variety  of  wines  are  made  in  Italy,  and  in  the  more  southe 
parts  of  Europe,  which,  however,  are  of  rare  occurrence,  and  chiefl 
found  at  the  tables  of  the  curious.     Of  these  some  few  are  of  excelle 
quality,  but  in  general  lliey  are  carelessly  made,  and,  from  inattention  to 
cleanliness  and  to  the  state  of  the  fruit,  they  are  of  inferior  or  even  dift*     i 
agreeable  flavour.     With  the  exception  of  consiantia^  the  wines  importe^^l 
from  the  Cape  of  Good  Uope  are  also  defective  in  the  moat   esscntial^^ 
qualities  of  good  wine. 

Among  the  home-made  wines,  a  few  are  drinkable,  and  many  mi^h 
be  considerably  improved,   hut  the  necessity  of  selecting  perfect  an 
healthy  fruit,  and  the  extreme  c,ire  and  cleanliness  requisite  in  all  stept 
of  the  manufacture,  are  here  so  little  attended  to,  as,  with  very  fe# 
exceptions,  fo  render  all  these  products  quite  unworthy  of  compariso 
with  those  previously  mentioned.     They  commonly  contain  a  large  quan- 
tity of  unferraented  sugar,  or  they  have  become  pricked  in  consequence 
of  the  production  of  a  little  vinegar,  and  hence  are   extremely  apt 
disorder  the  stomach. 

It  may  not  be  out  of  place  here  to  remark,  that  the  acidity 
stomach   and  other  symptoms   of  indigestion  which   follow  occasional 
indulgence  in  wine,  may,  to  a  great  extent,  be  prevented  by  a  dose  d 
magnesia  at  bedtime,  which  saturates  the  acid  in  the  stomach,  and 
allays  the  febrile  action. 
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moselle,  &c.,  nre  for  tliu  most  pari  mode- 
rately  alcoholic,  and  of  e\irtnifl>  refinr^d 
flaroun :  the  average  strength  of  old  hock 
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A  POPULAR  COURSE  OF  ASTRONOMY. 

No.  xn. 

The  Inclinations  op  thk  Planes  op  the  Orbits  of  the  Planets. — 
Kepleh's  Laws. 

The  apparent  motions  of  tlic  planets  have  been  described  to  be  the  same 
M  though  they  revolved,  each  uniformly  in  a  circle,  round  the  central 
»un;  and  the  sun,  together  with  them,  were  earned  perpetually  in  a 
circular  orbit  round  the  earth;  moreover,  all  these  circular  orbits  have 
been  spoken  of  as  described  in  the  same  plane  in  which  the  apparent 
notion  of  the  sun  takes  place. 

Their  motions  have  not  thus  been  «crtfra/Wy  described.  Although, 
to  a  6rst  examination,  it  might  appear  that  their  orbits  about  the  sun  wer* 
circular,  and  their  motions  uniform;  yet,  on  a  closer  inspection^  it  would 
be  manifest  that  this  mode  of  describing  them  requires  considerable  modi^^ 
fication  to  make  it  accurately  agree  with  obserration.  The  apparent 
paths  are  not,  in  fact,  the  sume  as  ihey  would  he  if  (•ach  planet  moved 
!n  a  circle  round  the  sun,  but  in  an  ellipse;  and.  moreover,  they  are  not 
the  same  as  though,  together  with  the  sun,  they  were  swept  continually 
In  a  circle  about  the  earth,  but  in  an  ellipse,  having  the  earth  in  one  of  its 
foci;  so  that,  when  we  come  to  correct  the  apparent  and  complicated 
system  of  the  universe,  by  communicating  to  all  the  bodies  which  com-* 
pose  it,  the  apparent  motion  of  the  sun,  in  an  opposite  direction,  and  thui 
pass  to  the  true  hypothesis, — of  one  central  sun  at  rest,  and  a  system 
of  planets,  of  which  our  earth  is  one,  revolving  all  in  the  same  direction 
found  it, — we  shall  obtain  f<»r  the  orbit  of  each,  not  a  circle,  but  an 
ellipse,  having  the  sun  in  its  focus. 

Again,  instead  of  supposing  them  all  to  revolve  in  orbits  whose 
'|»lanes  coincide  with  the  plane  of  the  sun's  apparent  revolution,  or  the 
ecliptic,  we  shall  find,  on  closer  inspection,  that  they  all,  more  or  less, 
deviate  from  it.  There  is  not,  however,  one  of  the  seven  greater  planets, 
the  inclination  of  the  plane  of  whose  orbit  to  that  of  the  earth  exceedf 
7°,  and  only  one  whose  inclination  exceeds  half  this  quantity. 

The  inclinations  of  the  planets  are  at  follows : — 


Mercury 

.     7*     0'    9" 

Ceres  . 

.  10'   37'  26' 

Venus 

.     3    23    28 

Pallas    . 

.     .  34     34    55 

Mars 

1     51       6 

Jupiler 

.     1      16    51 

Vesta     . 

.783 

Saturn 

2    29    35 

Juuo 

.     .   13       4      9 

Uranus 

.     0    46    28 

In  all  these  orbits  there  is  a  slight  secular  variation,  of  which 
that  of  Jupiter  is  the  greatest,  being  22'  *t),  and  that  of  Mars  the  least, 
being  only  0  "•1623. 

That  remarkable  law  by  which  the  motion  of  the  earth  in  its 
elliptic  orbit  is  governed,  which  law  is  called  that  of  the  equal  description 
of  areas,  has  bten  before  somewhat  fully  explained.     Now,  precisely  the 

IftW  is  found  to  obtain  in  respect  to  tht  mo^Q'os  oi  ^>;i&  u>^*!l\  -^^\asA>jk 
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in  their  orbits.     The  area  swept  over  by  a  line  clraivn  from  the  eunT^^^ 
any  one  of  them  in  a  given  time,  say  a  raontb,  is  always  the  same,  through 
whatever  part  of  its  orbit  the  motion  of  the  planet  may  during  that  month  ■ 
take  place;  although  this  line  varies  in  length  daily,  yet^  whetber   it  be  fl 
longer  or  shorter,  doca  the  planet  so  regulate  its  motions,  as  always  to 
cause  it  to  sweep  over  the  same  area  in  the  ijame  time.     This  law,  tlien,  ^ 

of  the  ecjual  description  of  areas,  is  com-  ^M 
mon  to  all  tbe  planets,  and  may  well  b«  ^^ 
supposed,  as  it  was  when  first  discovered, 
to  result  from  some  principle  of  motion 
common  to  all.  The  discovery  of  the  ; 
principle  of  motion  %^  hence  it  rcsulted,^^^ 
was  the  first  invention  of  Newton ;  the  ^" 
proof  of  it  is  the  first  proposition  of  his 
Principia:  it  was  his  first  step  of  ap- 
proach to  the  theory  of  the  universe.  It  resulu  entirely  from  the  fact 
that  the  motion  of  each  planet  sprung  from  one  original  impulse,  of 
which  the  whole  effect  remains,  combined  with  the  continual  attraction 
of  a  single  centre  of  force.  It  lias  nothing  to  do  with  the  law  according 
to  which  that  attraction  is  exerted. 

Not  only,  however,  does  there  exist  a  relation  between  the  motions 
of  the  same  planet  in  diflerent  parts  of  its  orbit,  but  the  motions  of  tbe 
different  planets  in  their  several  orbits  arc  further  subject  to  a  common 
law  or  relation^  which  is  this,  that  the  times  of  their  complete  revolutions, 
being  Sf^uared,  will  be  found  to  have  precisely  the  same  ratio  to  one 
another  that  the  major  axes  of  the  ellipses  in  which  they  revolve  have 
when  cubed. 

This,  again,  is  a  law  deducible  from  the  same  principles,  provided 
^that   the    particular   law    which   governs   the   attractive  force    of  the 
min,  is  that  of  the  inverse  square,  as  it  is  termed;  or,  in  other  word^ 
provided  that  it  is  such  as  to  bo  equal  to  a  certain  quantity,  the  same  at  ^M 
every  distance,  divided   by  the  square  of  the  distance.     Since,  then,  thit  ^ 
relation   of    the   periodic   times   is  a   necessary  consequence    of    that 
particular  law  of  attraction,  and  that   it   could  not  obtain  if  the  Uw 
of  attraction  were  any  other,  it  follows,  that  the  law  of  atU-aotion  is  (hatfl 
of  the  inverse  squares.     The  nature  of  this  law  of  attraction  may,  per-  ™ 
haps,  be  better  understood  thus;  if  we  conceive  a  number  of  equal  p.trtiolcs 
to  be  situated  at  different  distances,  then  will  the   attraction  of  the   sun 
upon  them   be  such,  that,  each  attraction  being  multiplied  by  the  square 
of  the  corresponding  distance,  nil  the  products  will  be  the  same. 

The  laws  of  which  we  have  spoken  are  called  those  of  Kepler;  they 
were  discovered  by  him  before  the  theory  of  gravitation  had  been  developed 
by  Newton:  they  arc  the  experimental,  or,  rather,  the  observed  facts,  on 
which  the  whole  of  that  theory  is  based,  and  without  which  it  might 
probably  have  been  imagined,  but  could  not  have  been  demonstrated. 

But  the  discovery  of  these  laws   necessarily  supposes  an  accurate 
knowledge  of  the  actual  and  real  motions  of  each  planet  in  its  orbir,  con- 
tinued from  day  to  day,  and   through  a   long  periwl.     Now  it  has  been 
shown    that   their  actual    motians  are  prodigiously  different  from    their 
apparent  motions.     These  Vast  are  o(  xW  mtyftV  eom^Ucated  kind;  eadt 
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pTonet  mOTps  nppnTcntly  in  an  orbit  whose  appearance  is  that  of  a  scroll, 
looped  or  zigzaj:,  ami  although  this  curve  is  governed,  indeed,  by  a 
geometrical  law,  being  of  the  nature  of  an  hypocycloid,  or,  rather,  on 
hypo-ellipsoid,  yet  is  that  law  of  so  complicated  a  kind,  that  the  sepa- 
ration of  the  true  from  the  apparent  motion  of  a  planet  by  means  of 
it,  would  seem  to  be  nearly  an  impossibility. 

This  is  not,  however,  the  method  of  ascertaining  the  true  motion 
of  a  planet  about  the  sun,  or  as  seen  from  the  sun,  which  is  actually  in 
use  among  astronomers.  That  method  is  but  an  approximation;  it  is, 
nerertheless,  attended  with  such  difficulties,  as  to  place  it,  perhaps,  beyond 
the  reach  of  a  popular  explanation. 


The  Geocentric  and  Heliocentric  Places  op  the  Planets, 

In  the  first  place,  there  is  an  important  difference  between  the  posi- 
tion which  a  planet  appears  to  occupy  when  seen  from  the  earth,  and 
the  position  which  it  woutd  appear  to  occupy  if  seen  at  the  same  instant 
from  the  sun. 

l^t  s  be  the  sun,  e  the  earth,  at  any  time,  and  p  the  position  of 
a   planet,   at   the   same   instant.      Join 
E  P,  and  suppose  it  to  be  produced  to 
the    region    of    the    fixed    stars,    then 
will   P   be  seen    in   the   sphere   of    the 
hearens  at    p'  by   an   observer  on  the 
earth  at    e.       But    an    observer    from 
the    sun   would  see  it  in  the  direction 
of  the  line  s  p,    at  p",    differing  from 
p*  by  a  space  in  the    heavens    depen- 
dent upoa  the  mngiiitude  of  the  angle, 
■^  p  p".        p'   is    called    the    geocentric 
place  of   the   planet,   and   p"   its   helio- 
centric place.     The  accurate  determination  of  the  heliocentric  from  the 
geocentric  place,  is  one  of  the  most  difficult  problems  in  astronomy. 
Could  we  but  determine,  at  any  instant,  the  actual  distance  of  the  planet 
from  the  earth,  this  difficulty  would,  however,  in  a  great  measure  be 
removed.     If  we  knew  the  side,  e  p,  of  the  triangle,  s  p  e,  knowing  its 
side,  ES,  which  is  the  distance  of  the  earth  from  the  sun,  and  observing 
the  angle,  SEP,  the  angular  elongation  of  the  planet  from  the  sun,  we 
should  at  once,  by  the  known  methods  of  trigonometry,  be  able  to  deter 
mine  the  angle,  p  s  p. 

If  the  planet  moved  in  the  plane  in  which  the  earth  moves,  this 
angle  would  at  once  fix  its  position;  for,  knowing  the  position  of  the 
earth,  we  should  have  only  to  measure  off  ihis  angle  from  it  on  the  ecliptic, 
and  at  once  fix  the  position  of  the  planet.  But  no  planet  moves  exactly  la 
the  same  plane  as  the  earth.  The  line  £  P  joining  any  position  of  the  earth 
and  planet  is  not,  therefore,  in  the  plane  of  the  ecliptic,  and  the 
angle  f  s  p  is  not  in  that  plane,  except  at  the  time  when  the  planet  is  in 
one  of  the  points  (called  nodes)  in  which  its  orbit  intersects  the  plane  of 
the  ecliptic.     Moreover,  the  actual  determination  of  the  distance  E  F  of  the 
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pinnet  (by  xnetliod   of  parallax),   is  by  no  means  an  eaty  operatsS^n 
perhaps,  indeed,  a  scarcely  practicable  one. 

The  method  most  readily  practised,  is  not  that  of  a  direct  deductioa 
of  the  heliocentric  from  the  geocentric,  but  a  method  according  to  which 
an  hypothesis  is  made  with  respect  to  the  phuict's  real  motion  and 
beliocentric  place,  and  thence  its  geocentric  place  deduced.  This  retiult 
being  then  compared  with  actual  observation  (which  i&,  of  counei,  geo- 
centric,) a  sufficient  number  of  times,  prcsentii  the  means  of  determining 
the  hypothetical  quautities  introduced  in  the  calculation,  of  ascertaining 
whether  the  law  of  the  heliocentric  motion  is  really  that  which  hMM  bM& 
supposed,  and  of  fixing  all  the  elements  of  the  orbit 

LiCt  p  be  supposed  to  be 
"^•--^^  the  place  of  the  planet,  B  that 

of  the  earthy  and  s  that  of  the 
sun;  also,  let  a  q  i:  be  the  plane 
of  the  ecliptic,  and  p  q  a  per- 
pendicular upon  it  from  p ;  join 
c^  E  and  Q  R.     And  let  it  be  sap* 
posed  tliat  the  planet  deacribea 
an  ellipse  about  the  sun,  whoae 
half-axes  are  a  and  &,  and  that  it  wa«  in  a  known  part  of  this  orbit,  iu 
aphelion,  for  instance,  at  a  time  T,  and  has  for  its  periodic  time  p.     Noir, 
from  these  hypothetical  daUi  we  can  calculate,  precisely  in  the  same  way  ac 
for  the  earth,  its  actual  position  in  its  orbit,  at  any  time  when  we  propose 
to  make  our  observation,  or  tho  angle  which  it  makes  with  its  aphelion 
distance  at  that  time,  and  the  equation  expressing  this  will  involve  tfaa 
.quantities  a,  A,  t,  i>.     Let  i  he  the  inclination  of  its  plane  to  that  of  tha  ^ 
■ecliptic,  we  can  thence  find  what  is  the  abore-mentioned  angle,  reduce^  fl 
i|o  tlie   plane  of  the  ecliptic;  and  this  is  the  difference  of  the  lougitada 
liof  the  aphelion  and  planet ;  and,  moreover,  supposing  l  to  be  the  longitude 
of  the  apliclion,  wc  may  from  thence  at  once  find,  by  addition  or  subtiae- 
tion,  the  actual  heliocentric  longitude  of  the  planet,  in  terras  of  o,  b,  t,  i,  L, 
which  is,  if  co  rc]>regont  the  point  Aries,  equal  to  the  angle  (V>  s  q.     More- 
over, knowing  the  angle  cyo  e  a,  which  is  the  sun's  longitude,  and,  therefore, 
its  supplement  cyssE,  and  knowing  e^ao,  we  know  the  angle  esq;  alao 
from  the  hypothesis  of  an  elliptical  motion  in  a  known  orbit,  we  can  fiad 
tlie  radius  vector  sp  of  the  pinnet  at  r;  and  if  wc  suppose  if  to  be  tKe 
longitude  of  the  node,  having  already  found  the  heliocentric  longitude  of 
the  planet,  we  crm  tind  at  once  the  ditl'erence  of  longitude,  NQ,  between 
■tl»e  planet  and  its  node,  and  thence,  from  the  supposed  inclination,  P  J«  Q, 
*^e  can  find  p  q.     In  the  right-angled  triangle,   paq,  we  know,   then, 

■  pand  Q  p,  and  thence  we  know  8 a;  and  in  the  triangle  srq,  knowing 

•  s  and  s  Q,  and  the  angle  i:  s  o,  we  know  the  angle  s  e  o,  and  tbe  distance 

■  q»  called  the  curtate  distance  of  the  planet.  And  knowing  eq  aodFQ. 
we  can  find  in  the  right-angled  triangle  pqe  the  angle  puq^  Thna, 
then,  wo  find  the  angles  p  e  q  and  a  e  a  in  terms  of  «,  fi,  T,  I,  N,  L. 

Now  I'Hq  is  the  geocentric  latitude  which  may  be  observtd,  mmd 

•  E  g  ii  equal  to  the  sum  of  q  e  PP  and  a  e  np,  of  which  the  latter  ta  tiM 
Jbe7iocentric  longitude,  known  in  terms  of  the  same  quanfeities  as  before,  ami 
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the  former  \3  the  geocentric  longihide,  wliich  mny,  therefore,  be 
found  by  the  subtmction  of  the  helio<^cntric  lon^jitude  from  s  n  <i. 
Now  this  geocentric  longitude  may  also  be  observed.  Thus,  then, 
the  above  process  will  furnish  us  with  two  results,  which  may  be 
compared  with  obserration,  or  two  equations,  inrolving  the  six  unknown 
quantities,  a,  b,  T,  i,  K,  l. 

Three  such  obserTations  will,  therefore,  enable  us  to  determine  all 
those  six  quantities.  One  of  them,  howercr,  y,  may  be  determined  by 
actual  observation;  for  when  the  planet  enters  its  node,  the  geocentric 
latitude  and  the  heliocentric  latitude  both  vanish,  or  it  appearif  to  g<>| 
through  its  node  at  the  time  when  it  actually  does  go  through  it.  The 
longitude  of  the  point  where  the  planet  goes  through  the  node,  therefore,  ii 
equal  to  the  longitude  of  the  node,  and  mayreadily  be  observed.  Thus,  then, 
the  conclusion  drawn  with  regard  to  the  position  of  the  node  may  be 
yerified,  and  will  serve  us  one  verification  of  the  whole  hvpoihcsis* 
Moreover,  the  elements  of  one  planet's  orbit  being  calculated  on  the  hypo^i, 
thesis  of  elliptical  motion,  of  the  existence  of  Kepler's  laws,  &c.,  the 
will  enable  us  to  determine  certain  elements  of  any  other  planet's  orbit^ 
simply  by  observing  its  periodic  time  ;  other  geocentric  positions  may  b« 
calculated  from  these  elements,  and  on  the  same  hypothesis;  and  these 
being  compared  with  observation,  the  verification  of  the  original  hypo- 
thesis may  be  carried  to  any  extent.  Now  this  is  what  has  been  done, 
and  the  planetary  theory  has  thus  been  absolutely  verifi^id, 

^^k  TnE  Phases  of  the  Plakets. 


Tho6E  planets  whose  orbits  lie  without  that  of  the  earth  are  called 
superior  planets,  and  those  whose  orbits  arc  within  it,  inferior  planets. 
Being  all  of  ihem  opaque,  spherical  bodies,  one  hemisphere  only  of  them 
can  at  any  time  be  enlightened  by  the  sun;  viz.,  that  hemisphere  which  is 
turned  towards  him.  Moreover,  since  only  one  hemisphere  of  each  ciin 
at  any  time  be  turned  towards  the  earth,  if  they  were  even  illuminated  as 
to  every  part  of  the  surface  of  each,  but  one  hemisphere  of  any  planet 
could  at  any  time  be  visible. 

Now,  if  the  hemisphore  on  wfiich  we  look,  when  we  look  at  a  planet, 
coincided  always  with  its  illuminated  hemisphere,  it  is  evident  that  the 
whole  of  that  illuminated  hemisphere  would  always  be  seen;  but  this  is 
not  the  case.  Tlie  hcmisjihere  of  the  planet  towards  which  we  look 
when  we  look  at  it,  docs  not  always  coincide  with  that  hemisphere  which 
is  turned  towards  tlie  sun.  and  enlightened  by  him;  so  that  there  is  not 
any  single  planet  of  which  we  can  see,  except  at  particular  times,  the 
whole  disc.  In  respect  to  the  portion  of  the  disc  thus  rendered,  under 
certain  circumstances,  invisible,  there  is  a  great  diflerence  between  the 
superior  and  inferior  planets.  The  former,  being  considerably  further 
from  the  sun  than  the  earth  is,  have  always  a  considerable  portion,  indeed 
the  greater  portion,  of  their  enlightened  sides  turned  towards  us,  whilst 
the  latter  sometimes  present  only  their  unenlightened  hemispheres,  and 
sometimes  the  whole  of  their  enlightened  lieraispheres,  to  the  earth,  and 
their  discs  pass,  in  the  intermediate  period,  through  all  those  varieties  of 
phase  which  characterize  the  changes  of  the  moou.  These  appearances 
'mil  readily  be  understood  by  the  following  dia^;raccL« 
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p  and  <4  are  two  planett,  of  | 
wLicli  p  is  the  ncnror  to  the  san,  s, 
A  c  H  and  a  c  6  are  the  liemispherea 
turned  towards  the  Bun,  and,  there- 
fore, enligkiened.  adb  and  adh 
are  the  opposite  hemispheres,  which 
are  in  darkness,  c  A  d  is  that  hemi- 
sphere of  the  planet  p  which  is 
turned  towanls  the  planet  a,  or  on 
^'hich  the  obser^'cr  ut  Q  looks,  ikt 
opposite  hemisphere,  c  B  d,  being 
necessarily  inyisible  to  him  by  reason  of  the  opacity  of  the  body.  Now, 
of  this  hemisphere  only  a  c  forms  part  of  the  enlightened  hemisphere; 
the  remainder,  therefore,  a  i>,  is  invisible  to  him.  And  if  we  draw  a  >r 
perpendicular  to  c  x»,  o  m  will  represent  the  greatest  width  of  that  portion 
of  the  disc  whirih  is  diirk,  and  c  M  of  that  which  is  light.  Now  the  value 
of  D  M  depends  upon  tlmt  of  the  angle  o  pa,  and  this  last  is  equal  to  the 
angle  sp^j.  Hence,  therefore,  it  follows,  that  the  tliickncss  of  tlic 
obscured  part  depends  upon,  and  varies  with,  the  angle  fiPQ;  but 
the  planet  p  is,  in  the  course  of  a  svnodical  revolution,  brought  into 
every  possible  angular  position  with  respect  to  q,  s  p  q  goes,  therefore, 
through  every  possible  value  between  nothing  and  two  right  angles. 
And  thus,  the  obscured  part  has  every  possible  width,  irom  nothing  to 
the  whole  diameter  of  the  circle ;  this  is  llie  case  of  an  inferior  planet. 

Again,  let  us  suppose  q  to  be  looked  at  from  p,  the  hemisphere  oa^ 
which  the  observer  will  look  will  then  be  dbc^  and  of  this,  6  qc  wiU 
belong  to  the  enlightened,  and  only  f*u.d  to  the  dark  side  of  the  planetfi 
so  that  A  Q  c  will  be  the  part  of  it  actually  seen,  and  drawing  the  perpen- 
dicular bviy  dm  will  be  the  thickness  of  the  obscured  part  of  the  disc, 
and  this  depends  upon  the  value  of  the  angle  b*^d^  being  what  is  called 
its  versed  sine;  also  the  angle  h(id  is  equal  to  pqs.  Now  the  grcAtcst 
value  of  the  angle  p  u  s  is  when  the  angle  (i  p  8  is  a  right-angle,  or  when 
Q  p  touches  the  orbit  of  p.  Hence,  therefore,  the  width  of  the  obscured 
part  has,  in  this  case,  a  limit  which  it  never  Exceeds;  viz.,  that  of  the 
versed  sine  of  the  angle  p  i*  s,  when  u  i'  s  is  n  right  angle. 

For  Mars,  the  greatest  value  of  the  angle  pus  is  about  40°, 
and  for  Jupiter  about  6^,  and  for  Saturn  about  5';  taking  ihe  versed  sines 
of  these  angles,  we  find  that  the  greatest  width  of  the  obscured  part  of  the 
disc  of  Mars  can  never  exceed  onc-lenth  of  the  whole,  that  of  Jupiter 
six  thousandth  parts^  or  that  of  Saturn  three  thousandth  parts. 

MERcrnr. 

MERCtTRT  is  an  exceedingly  smaU  planet;  his  diameter  is  not  more  than 
two-fifths  that  of  the  earth,  and  his  bulk  hut  one-sixteenth,  or  three 
times  that  of  the  moon:  moreover,  he  is  at  all  times  very  distant  from 
us,  being,  when  seen  under  the  most  favourable  circumstances,  that  is, 
when  the  most  of  his  enlightened  hemisphere  is  towards  ua,  about  as  far 
off  as  the  sun,  and  when  nearest,  about  three-fifths  the  distance  to  him; 
80  (hat  he  never  appears  under  an  angle  of  more  than  12",  and  his  appa 
rent  diameter  is  sometimes  fts  liUU  a&  o".    Vivx&^  tlvua  snuUl,  and  thus 
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wffiole,  he  would  still  he.  far  moro  flistinctly  seen  than  Tie  really  is,  were 
it  not  tliat  he  never  occupies  the  dark  portion  of  tht;  heavens,  his  app:i- 
rent  disUmce  from  the  sun  never  exceeding  28°  48';  so  that  we  only  Roe 
him  in  that  portion  of  the  heavens  where  the  sun  has  just  heen  setting, 
or  where  he  is  just  nhout  to  rise  :  and  thus  the  feehle  light  reflected  hfi 
hinn  is  scarcely  distioguishahle  by  the  nuked  e}e  from  the  brightness  of 
the  sky.  Nevertheless,  with  a  telescope  he  may  readily  be  found,  and, 
thus  seen,  he  appears  as  he  should,  being  an  inferior  planet,  to  hare 
phases  like  the  moon.  After  this  planet  hiis  attained  his  greatest  elon- 
gation of  28^  48',  every  day  tiuds  him  nearer  to  the  sun,  until  he  is  lost, 
even  to  the  telescope,  in  his  l>eams.  Tn  a  short  time,  however,  he  is  dis- 
covered jigain  on  the  opposite  side  of  hira,  and  keeps  increasing,  in  that 
direction,  his  distance  from  him,  until  a  greatest  elongation  is  again,  for 
the  second  time,  attidned,  and  he  beginsagain  to  approach  him,  and  thus 
appears  continually  to  oscillate  from  one  side  to  the  other  of  the  sun,  as 
he  moves  forward  in  his  path. 

The  duration  of  eaeli  such  oscillation  is  from  lOH  to  I ^  days. 
There  arc  certain  periods  when  Mercury,  being  in  conjunction  with  the 
•un,  actually  passes  belween  him  and  the  eye  of  the  observer.  These 
arc  called  transits  over  the  sun's  disc.  The  centre  of  the  earth  being 
always  in  the  plane  of  the  ecliptic,  as  well  as  the  centre  of  the  sun,  it  i 
is  evident  that  this  cannot  occur  unless  3Iercury  also  be  at  the  time  of 
its  conjunction  in  that  plane,  or  unless  he  be  then  at  one  of  his  nodes. 
Now,  the  nodes  of  the  orbit  of  JFcrcury  arc  situated  in  that  part  of  the 
ecliptic  which  the  eun  passes  through  in  the  months  of  May  and  Novem- 
ber. In  order  that  a  transit  may  take  place.  Mercury  must  therefore  be 
in  conjunction  with  the  sun  in  those  months.  Such  conjunctions  return 
every  thinl,  fourth,  sixth,  seventh,  tenth,  thirteenth  year,  &c. 

Mercury  describes  an  orbit  which  is  greatly  more  eccentric  or  elon- 
gated than  the  orbits  of  any  of  the  other  seven  great  planets,  and  which 
is  inclined  to  the  plane  of  the  ecliptic  ut  a  much  greater  angle  :  moreover, 
he  turns  (as  it  is  believed)  upon  an  axis  which  is  inclined  to  the  plane 
of  his  orbit  at  a  much  greater  angle  than  any  of  the  other  planets.  So 
that,  on  the  whole,  he  is  remarkable  among  the  planets  for  the  great 
variations  of  his  distance  from  the  sun  at  diiTt-rcnt  sea<*ona  of  his  year, 
for  the  obliquity  of  his  path  through  sj>*'icg,  which  diverges  widely  from 
the  planes  of  the  orbits  nf  all  of  them,  and  for  the  great  changes  of  the 
temperature  of  his  year,  brouglit  about  by  the  great  inclination  of  his 
axis  to  the  plane  of  his  orbit.  Tlie  quantity  of  light  and  heat  which  any 
portion  of  his  surface  is  at  any  given  time  receiving  from  the  sun,  is 
about  seven  times  that  which  a  similar  portion  of  the  surface  of  our 
earth  receives  when  presented  to  him  at  the  same  angle;  and  thus  the 

P  prevailing  temperature  of  a  summer  on  the  surface  of  Mercury  may 
be  calculated  to  be  greatly  above  that  at  which  water  boils  here. 
Mercury  is  supposed  to  have  a  dense  atmosphere.  The  force  of 
gravity  on  the  surface  of  Mercury  is  somewhat  more  than  three  times 
that  at  the  surface  of  the  earth';  so  that  to  lift  a  mass  of  equal  dimensions 
and  density  would  require  the  exertion  of  three  times  as  much  muscular 
force  as  here.  The  mean  density  of  Mercury  is,  however,  only  four-tifths 
that  of  the  earth;  so  that  we  may,  without  any  gceat  *tt^Vcfc.  ^iiSroase-'oa.- 
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iioD,  conceive  the  Tarious  objects  which  present  tbemselves  to  an  inha- 
bilant  of  that  planet  to  be  for  the  most  part  specifically  lighter  than  the 
objects  which  answer  to  them  here. 


Venus. 


»ugh^ 


Next  to  t}ie   orbit  of  Mercury  is  that  of  Venus.     Venus,  althoug' 
like  Mercury,  she  never   appears  but  in  that  quarter  of  the  hearent 
which  the  sun  has  just  deserted,  or  where  he  is  ju&t  about  to  appear,  is, 
nevertheless,  onu  of  the  brightest  and   the  most  beautifui  of  all  the 
objects  visible  in  the  heavens,  ranking,  indeed,  in  splendour  next  to  the 
anoon  herself.     She  recedes  much  further  from  the  sun  than  Mercury; 
her  greatest   elongation   being   from   45*^  to  47°;   by  which   quantity! 
ehe  sometimes  precedes  and  sometimes  follows  him,  being  from  t)uei 
to  four  hours  visible  iu  the  morning  before  him,  on  in  the  evening  afi< 
him.     The  star  which  thus  appeared  at  one  time  before  the  sun  in  tit 
cast,  and  at  another  after  him  in  the  west,  the  ancients  imagined  to 
not  one  star,  but  two  stars;  they  called  it  when  a  morning-star  LucifcrA 
or  Phosphorus,   ^oia-<f>opov,  the  star  that  brings  with  it  the  daylight' 
and  the  evening-star  they  called  Hesperus^  {"Eawspo<i). 

The  biriglitncss  of  Venus,  as  seen  from  the  earth,  depends  upon  tw( 
causes;  first,  upon  the  shortness  of  her  distance  from  the  earth;  am 
secondly*  upon   the  greater  or  less  magnitude  of  that  portion  of  hi 
enlightened  hemisphere  which  is  turned  towards  it.     These  two  causes 
conspire    to  render  her  brightness  the  greatest  twice  in  each   Bynodic 
revolution;  when  her  elongation  is  about  40°.     She  may  then  be  sccftH 
in  broad  daylJgliE.     The  ap])carance  of  Venus  through  the  telescope  U^| 
exceedingly  hoautiful ;  when  brightest,  she  presents  at  one  time  to  the 
eye  a  small,  but  beautifully-defined  and  bright  crescent;  at  another  she 
is  a  half-moon  in  miniature,  and  then  she  becomes  gibbous,  until,  wht-j 
about  to  present  the  appearance  of  a  full  orb  and  a  comjjleted  disc,  sh< 
is  lost  in  the  sun's  rays.     Her  disc  is,  for  the  most  part,  of  unsulli 
whiteness :  spots  have,  nevertheless,  occasionally  been  seen ;  and.  from' 
what  is  believed  to  be  a  motion  of  these,  she  is  asserted  to  turn  round  an 
axis  inclined  at  an  angle  of  18^  to  the  plane  of  her  orbit,  in  a  pen< 
of  23''  21   7-     Moreover,  it  is  asserted   that  certain  appearances  hai 
been  obser^'cd  about  the  horns  of  this  planet,  indicating  the  exiatenc 
of  mountains  of  vt»ry  great  height,  four  times  as  high  as  the  mountainf^ 
on  the  earth's  surface. 

It  is  a  Yery  probable  h)'pothesis,  tliat  the  spots  which  are  seen 
occasionally  to  float  as  it  were  in  (he  dazzling  brightness  of  this  planet's 
disc,  are  iu  reality  clouds,  buoyed  up  in  a  dense  atmosphere  surroundii 
the  planet,  as   our   atmosphere  does  our  earth  ;    and  that,  in   reaJii 
the  light  by  which  we  ace  this  planet  is  not  reflected  by  its  solid  masa^ 
but  by  its  atmobphere:  so  that,  when  we  look  at  it,  we  sec  not  tbo 
planet,  but  only  the  air  that  surrounds  it,  and  in  >>hich  float  doudi 
serving  to  break  the  intense  glare  of  its  sunshine.     Tlie  apparent  dii 
meter  of  Venus  varies,  according  to  its  position  in  reference  to  the  et 
&om9''-6to63"-02. 
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The  diiuneter  of  Venus  is  nearly  e<jual  to  tbat  of  our  eartli,  and  in 
▼olume  she  is  only  one-nintli  less  than  it.  Her  mean  distance  from  the 
Bun  is  about  tiTc-seventha  that  of  our  eorth.  She  receives  twice  as  much 
light  and  heat  us  our  earth  from  him.  The  orbit  of  A'enus  is  an  ellipse, 
much  more  nearly  approaching  to  a  circle  than  the  orbit  of  our  earthy  iti 
eccentricity  being  only  about  one-tenth  that  of  the  earth. 

The  plane  of  this  orbit  is  inclined  at  about  3°  23'  to  that  of  tht 
earth,  and  cuts  it  in  a  line,  through  which  the  sun  passes  in  the  monthi 
of  June  and  December,  the  longitude  of  the  nodes  of  Venus  being  2if5° 
and  75^.  Venus  returns  from  any  pobition  in  regard  to  the  sun,  to  the 
same  position  again,  or  completes  a  s^Tiodic  revolution  in  504  days,  and 
during  the  period  of  ih^nt  revolution,  she  moves  actually  forward  in  her 
orbit  through  316°,  and  thus  in  five  synodic  revolutions,  which  she  com- 
pletes in  5x584  days,  or  2920  days,  she  has  described  6  y2J6\  or 
1080'  of  longitude.  Now,  2920  days  are  equal  exactly  to  eight  years  of 
365  days  each,  and  1080°  arc  equal  precisely  to  three  times  the  com- 
plete circumference  of  a  circle.  Therefore,  after  eight  years  of  365 
days,  Venus  always  returns  to  the  same  place  in  her  orbit,  and  to  the 
same  position  in  reference  to  the  stin.  Now,  if  Venus  had  an  inferior 
conjunction  with  the  sun  when  exactly  in  her  node,  she  would  manifestly 
interpose  hetween  the  earth  and  sun,  and  to  an  observer  at  the  earth's 
centre,  or  to  one  on  the  earth's  surface,  if  situated  in  the  line  joining  the 
centre  of  Venus  and  the  sun,  she  would  necessarily  appear  to  pass  over 
the  sun's  disc :  moreover,  this  phenomenon  mny  manifestly  present  itself 
to  an  observer  situated  elsewhere,  and  even  when  Venus  is  not  precisely 
in  her  node.  Its  oconrrencp  under  these  circumstances  will  manifestly 
be  dependent  upon  the  distance  of  Venus  from  the  earth  and  sun ;  and 
it  serves  to  determine  that  distance.  Under  each  variation  of  these  cir- 
cumstances, the  apparent  path  of  Venus  across  the  sun's  disc  is  different; 
under  the  most  favourable  circumstances  the  transit  might  last  7''  54'. 

If  A'enus  and  the  earth  descrihed  circles,  and  they  both  moved  uni- 
formly in  their  orbits,  with  the  mean  velocities  which  wc  have  supposed, 
— since  they  would  be  in  the  same  relative  positions  after  every  period  of 
eight  years  of  365  days,  and  since,  in  that  same  period,  Venus  would 
have  returned  to  precisely  the  same  place  in  her  orbit, — it  is  evident,  that 
a  transit  having  at  any  time  occurred,  it  would,  after  the  space  of  eight 
such  years,  necessarily  be  followed  by  another  under  precisely  the  same 
circumstances,  and  so  after  the  next  eight  years ;  and  thus  the  transit  of 
I76I  would  be  followed  by  another  in  176S>,  a  third  in  1777)  aud  so  on; 
and  one  would  hare  occurred  in  3833.  Now  this  is  not  the  case:  the 
transit  of  I76I  was  indeed  followed  by  one  in  17*^*-* ;  hut  there  will  be 
no  other  until  the  flth  of  December,  1874,  and  this  will  he  followed  by 
one  on  the  (Hh  of  December,  1082.  This  is  easily  explained  : — neither 
the  earth  nor  Venus  move  in  reality  with  their  mean  or  uniform  motion; 
so  that  they  do  not  in  reality  return  into  the  same  relative  positions, 
after  what  we  have  supposed  to  be  the  period  of  a  synodic  revolution : 
nevertheless,  the  deviation  is  not  so  great  as  to  bring  them  without  the 
limits  of  a  transit  in  one  period  of  eight  years,  so  that,  in  point  of  fact, 
we  may  always  expect  the  return  of  a  transit  in  eight  years  after  it  haft  < 
once  token  place.  J 
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Tbe  force  of  grarily  on  the  earth's  surface  is  onl}'  one-third  of  th 
on  llie  surface  of  Venus  ;   ro  that,  if  transported  to  fh.it  planet,  we  sboul 
almost  lie  crufihed  by  the  weight  of  our  own  bodies,  and  three  times  the 
muscular  force  would  be  required  to  lift  the  same  mass.     The  deosit 
cf  Venus  is  very  nearly  that  of  our  earth. 

Next  in  order  is  our  Earth,  of  wliich  we  have  already  spoken,  and 
of  the  circumstances  of  whose  motion  roujid  the  sun,  aud  the  form  of  itft 
orhit,  tre  know  scarcely  more  than  we  know  of  the  other  planets. 


Mars. 


Betonb  the  orbit  of  the  earth  is  that  of  Afars.  The  mean  distance 
of  this  planet  from  the  sun  is  about  once  and  a  half  that  of  the  earth,  or, 
>vhcn  nearest  us,  he  is  about  half  as  far  from  us  as  wc  arc  from  the  sun. 
He  rccrivcs  about  four-ninths  the  light  and  heat  from  the  sun  that  ne 
do  ;  his  diameter  is  about  a  half,  and  his  rolume  is  scarcely  one-eighth 
that  of  the  earth,  or  about  six  times  that  of  the  moon.  His  orbit  is 
much  more  eccentric  (nearly  six  times)  than  that  of  the  earth,  and  he 
completes  it  in  a  period  nearly  double  that  of  the  earth ;  the  length  of 
his  year  is  6ii6^  23^  30'  41' '4;  his  plane  of  revolution  is  inclined  to 
that  of  the  ecliptic  at  on  angle  of  not  more  than  1*^  51 ,  and  its  synodio 
revolution  occupies  780  days. 

Varjring  in  his  distance  from  the  earth,  through  a  space  equal  to  the 
whole  diameter  of  the  earth's  orbit,  which  is  more  than  two-thirds  his 
greatest  distance,  and  twice  his  least,  he  varies  also  very  greatly  in  apparent 
magnitude.  Moreover,  presenting  sometimes  the  whole  of  his  enlightened 
hemisphere  to  the  earth,  and  sometimes  only  part,  he  varies  also  greatly 
in  apparent  brightness,  lie  is  at  once  most  bright,  as  far  as  this  cause 
aflfecta  his  brightness,  and  nearest  tn  us,  when  be  is  in  opposition  to  the 
sun,  being  then  distant  from  us  not  more  than  half  the  distance  of  the 
8un,  and  appearing  under  an  angle  of  about  IH";  his  least  apparent  dia- 
meter is  4";  his  oppositions  occur  after  t%vo years  and  fifty  days.  In  the 
month  of  August,  J  710,  this  planet  was  in  opposition,  and  at  the  same 
time  in  its  perihelion,  and  its  brightness  was,  under  these  favourable  cir- 
cumstances, so  great,  as  to  give  rise  to  a  superstitious  terror. 

Tbe  force  of  gravity  on  the  surface  of  Mors  is  about  one-tenth 
greater  than  that  on  tbe  surface  of  the  earth,  but  his  density  ia  greatlj 
less, — almost  in  the  ratio  of  one  to  ten.  His  day  is  nearly  of  the  same 
length  as  ours,  being  24''  59'  21",  and  the  axis  about  which  he  turns  is 
inclined  at  an  angle  to  the  ecliptic,  which  is  only  6°  different  from 
that  of  our  earth;  so  that  the  distribution  of  temperature  on  his  surface, 
and  the  variations  of  his  seasons,  are  nearly  the  same  as  ours,  except  that 
each  season  is  of  twice  the  length,  whilst  the  intensity  of  the  sun's  rays 
is  not  at  any  time  more  than  four-ninths. 
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Ceres,  Paxlas,  Jcno,  Vesta. 
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Next  to  the  orbit  of  Mars  we  find  the  orbits  of  four  smaller  planets* 

Ceres,  Palhis,  Juno,  Vesta.     The   dimensions  of  the  orbits  of  these  are 

nearly  the  same^  but  their  incUualiona  to  the  ^lane  of  the  ecJipUc  m» 
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greatly  different.     Their  periods  are,  Ceres  1681-3  days,   Pallas  168()-5 
days,  Juno  1592-6  days,  Vesta  13257  days. 

The  semi-dtameters  of  their  orbits  are, 
,  Cores  .     .  2767245  radii  of  the  earth. 

^.  Pallas .     .  2-772886  „ 

^P  Juno    .     .  2-669009 

^  Vesta .     .     2-36787 

The  dimennons  of  all  these  planets  are  comparatirely  insigniBcont. 
So  gniall  are  they,  that  they  arc  undistinguishable  to  the  naked  eye, 
and  their  apparent  diameters  have  never  been  measured  with  any 
tolerable  accuracy,  even  with  the  aid  of  the  most  powerful  telescopes. 
It  is  said,  ncverthelcas,  that  thp  largest  of  them,  Juno,  cannot  have  a 
real  diameter  of  more  than  100  miles,  or  ^^th  that  of  the  earth.  If 
this  be  the  case,  her  surface  is  only  the  ^aW^^  *****  of  ^^^  earth,  and  her 
^^^  *^e  tttWt*^  part- 

Jupiter. 

Next  in  order  to  the  orbits  of  these  four  smaller  planets,  is  that  of 
Jupiter,  the  largest  of  all  the  planets.  He  is  1281  times  greater  in  bulk 
than  the  earth,  but  his  mean  density  is  little  more  than  one-fourth  that 
of  the  earth;  so  that  the  tjuantity  of  matter  actually  contained  in  hig 
bulk  is  not  greater  than  that  in  the  earth,  iu  the  same  proportion  in 
•which  his  volume  is  greater:  it  is  only  about  331  times  that  of  the  earth. 
The  force  of  gravity  on  the  surface  of  Jupiter  is  about  eight  times 
as  great  as  that  on  the  earth's  surface;  so  that,  utaudiiig  on  the  surface 
of  Jupiter,  an  inhabitant  of  our  earth  would,  have  to  bear  up  under  a 
load  eight  times  greater  than  the  weight  which  he  here  sustains;  and  if 
he  walked,  he  would  have  to  carry  eight  tiitiCH  the  present  burden  of  his 
body, — eight  times  the  muscular  effort  would  be  retjuired  to  lift  and  to 
move  any  of  the  objects  around  him,  that  is  here  required  for  the  same 
purpose;  if  he  leaped,  he  could,  with  the  same  effort,  leap  only  one- 
eighth  the  dintance;  and  if  he  fell,  he  would  fall  with  *'ight  times  the 
force.  The  distance  of  Jupiter  from  the  sun  is  about  5|th  that  of  the 
earth;  so  that  the  sun's  diameter  there  will  appear  only  the  tljth  part  of 
what  it  does  here,  and  his  area  about  7,'jth,  thus  supplying  to  any  given 
portion  of  the  surface  of  Jupiter  only  ^^^th  the  light  and  heat  which  the 
same  portion  of  surlace  here  receives.  To  compensate,  however,  for  this 
deficiency  of  heat,  every  portion  of  the  surface  of  Jupiter  is,  in  each  of 
his  revolutions,  brought  under  the  iuBuence  of  the  sun  again,  after  a 
much  shorter  interval  than  here  elapses  between  one  noon  and  another. 
Jupiter  completes  a  revolution  of  his  huge  bulk  upon  an  axis  within 
himself  once  in  every  9''  55'  49";  this  rapid  return  of  the  sun  must 
tend  greatly  to  compensate  the  deficiency  of  heat  on  the  surface  of 
Jupiter  arising  from  his  distance.  Again,  although  Jupiter  receives, 
during  his  day,  hut  a  small  portion  of  the  direct  light  of  the  sun,  yet 
be  has  four  moons  whose  light  must  make  his  night  as  bright  almost  as 
his  day.  The  axis  about  which  Jupiter  revolves  is  inclined  at  86^  54' 
to  the  ecliptic;  so  that  his  equator  nearly  coincides  with  the  plane  of 
the  ecliptic.     Very  nearly  in  the  same  plane  are  the  orbits  oC  Ui&  <»«&x. 
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Bat«lliteji;  the  first  dist^mt  abont  six  of  his  radii  irom  him,  the  seeo 
nine,  the  third  fifteen,  and  the  fourth  twenty-«ir.  The  first  complet 
her  rorolution  about  him  in  l-,\th  Hay,  the  second  in  3^th  day*,  the 
third  in  7ts*^*  days,  the  fourth  in  IG^^th  days.  Thus,  a!!  appearing  to 
revolve  through  his  heavens  nearly  in  the  same  ])ath  in  periods  vary- 
ing between  the  extremes  of  from  two  to  seventeen  days,  the  i-atriV/y, 
of  their  appearances,  as  seen  by  an  observer  on  the  surface  of 
Jupiter,  must  be  infinite.  To  an  observer  from  the  earth,  there  is  no 
more  interesting  spectacle  in  the  heavens.  Wiih  a  telescope  of  nioderat« 
power,  they  may  be  distinctly  seen,  at  one  time,  all  arranged  in  order,  and 
in  the  same  straight  line  on  one  side  of  the  planet;  at  another,  distributed 
partly  on  one  side  and  partly  on  the  other,  but  still  in  the  same  stroigh 
line.  If  watched  attentively  a  few  hours,  they  will  be  seen  complete 
to  change  their  relative  positions,  and^  after  a  time,  some  or  other 
them  will  pass  into  the  shadow  which  Jupiter  throws  behind  him  from 
the  sun,  and  become  invisible;  or  it  will  pass  between  Jupiter  and  the 
sun,  and  cast  behind  it  a  shadow  on  his  surface,  moving  like  a  dark  spot 
across  his  disc.  By  reason  of  the  rapid  revolutions  of  the  satellites, 
these  eclipses  and  transits  return  with  great  frequency.  The  first  satel 
lite  is  eclipsed  every  42''  20',  the  second  every  85''  IB*,  the  third  eve 
7*  4\  and  the  fourth  every  17  days. 

By  reason  of  the  small  inclinations  of  the  orbits  of  these  satellites 
the  orbit  of  Jupiter,  their  eclipses,  unlike  those  of  the  moon,  return 
every  s3*nodio  revolution,  except  those  of  the  fourth  satellite,  which  U 
Bometimes  so  far  from  Jupiter  that,  although  its  orbit  is  but  slightly  in- 
clined, it  yet  lies  above  the  shadow  of  (he  planet. 

The  periods  of  the  eclipses  of  the  satellites  of  Jupiter  are  given  in 
the  Nautical  Almanac^  and  other  astronomical  calendars,  l>ecaQ*e  of 
their  great  utility  in  the  determination  of  the  longitude. 

Each  of  these  satellites,  it  is  asserted,  and  with  much  probabilitjr^ 
turns  upon  an  axis  within  itself,  precisely  in  the  time  in  which  it  tunu 
round  Jupiter;  as  does  the  moon  in  the  time  in  which  she  revolves  round 
the  earth;  thus  presenting  always  the  same  face  to  the  planet  Jupiter's 
revolution  round  the  sun  is  completed  in  4332**  14^  2',  or  nearly  19 
years:  his  equator  nearly  coinciding  with  the  plane  of  his  orbit,  he  can 
have  very  little  var^fty  of  seasons.  By  reason  of  his  more  rapid  revolution 
on  his  axis,  and  his  greater  diameter,  it  is  manifest  that  the  various  points 
of  his  surface  must  be  carried  round  much  more  rapidly  in  his  daily 
notion  than  the  corresponding  points  on  ours.  In  point  of  fact,  the 
Telocity  of  the  daily  revolution  of  the  equatorial  regions  of  Jupiter  is 
26  times  that  of  the  earth,  and  the  centrifugal  force  resulting  from  this 
greater  velocity,  fi2  times  greater.  If,  then,  the  flattening  of  tlie  earth 
at  its  poles  result  from  this  cause,  a  much  greater  departure  from  the 
spherical  shape  may  be  expected  to  be  apparent  in  the  form  of  Jupiter: 
this,  in  point  of  fact,  is  found  to  be  the  case.  Tlie  equatorial  diameter  of 
Jupiter  is  ascertained,  by  observation,  to  be  greater  by  j^th  than  his  polax 
diameter — a  result  which  coincides  with  theory. 
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ia  space  to  the  orbit  of  Jupiter,  is  that  of  Saturn.  His  mean 
distance  from  the  sun  is  about  9^  lime?  that  of  the  earth;  his  diameter 
79,042  miles,  or  about  ten  times  greater  than  that  of  the  earth:  his  year 
is  29  years,  5  months,  14  days  of  our  time  in  length:  he  tunis  upon  an 
axis  inclined  at  an  angto  of  60°  to  his  orbit,  in  lO*"  29'  16',  and  the 
diameter  of  the  sun  appears,  as  seen  from  his  surface,  only  to  subtend 
about  3''37  in  tWe  heavens,  covering  a  space  of  only  about  ^th  that  which 
our  sun  appears  to  cover. 

Thus  Saturn  derives  from  the  sun  only  V^r^h  the  light  and  heat  that 
we  do;  the  sun,  however,  returns  more  than  twice  as  soon  to  the  meri- 
dian of  any  place  on  his  surface,  and  the  deficiency  of  direct  solar  light 
and,  perhaps,  heat,  is  abundantly  supplied  by  the  reflected  light  of  seven 
satellites ;  and  a  huge  ring  of  attenuated  matter,  capable  of  reflecting 
the  sunlight,  girds  the  planet  round  his  equator  like  a  xone,  but  is  sepa- 
rated from  him  by  a  space  of  at  least  70,277  miles;  the  width  of  this  ring 
in  probably  about  30,039  miles:  it  is,  however,  double,  being  composed  of 
tvro  concentric  rings  in  the  same  plane,  of  which  the  larger  is  the  most 
distant  from  the  planet^  and  the  width  given  above  includes  the  space 
between  the  two.  Whilst  the  ring  is,  in  width,  of  these  enormous  dimen- 
sions, (about  one-third  of  the  diameter  of  the  planet,)  its  thickness 
is  so  small  as  scarcely  to  be  dit>cemiblo.  In  the  midst  of  this  ring,  the 
planet,  as  seen  through  a  good  tolestope,  appears  to  repose,  presenting, 
at  certain  seasons,  nearly  the  whole  of  the  flat  portion  of  it  to  the 
spectator;  at  another,  having  nothing  but  its  edge  turned  towards  him, 
and  so  that  its  existence  is  only  recognised  by  the  shadow  which 
it  casts  in  a  dark  line  across  the  planet's  disc.  All  these  appearances 
are  governed  by  the  fact,  that  the  plane  of  the  ring,  coinciding  with  that 
of  the  planet's  equator,  remains  always  parallel  to  itself.  The  ring  of 
Saturn  revolves  with  it,  and  the  seven  satellites  of  the  planet  have  all 
their  orbits  in  the  plane  of  the  ring. 


TJrancs. 


The  most  distant  of  all  the  planets  from  the  sun  is  that  discovered  by  our 
illustrious  countryman,  TTerschel,  in  the  year  1781>  and  named  by  him 
the  Georgium  Sidus,  although  it  is  more  commonly  called  Ilerschel,  or 
Uranus.  Its  distance  from  the  sun  is  more  than  19  times  that  of  the 
earth,  and  84  years  are  occupied  in  a  single  revolution  through  its  orbit. 
The  sun,  as  seen  froni  it,  has  a  semi-diameter  of  not  more  than  1'  40", 
and  its  surface  appears  400  times  less  than  it  appears  as  seen  by  us, 
supplying  ^l^\\\  part  only  of  the  light  and  heat.  Its  orbit  is  inclined 
only  45'  to  the  ecliptic,  and  there  revolve  about  it  six  satellites  in  orbito 
nearly  perpendicular  to  its  own. 
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ON  MUSICAL  GLASSES. 
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If  we  were  to  enumerate  all  the  instances  in  which  a  fear  of  too  great 
an  expense  puts  an  unfortunate  check  to  any  attempt  to  avail  ourselves  of  ^| 
rational  pleasures  otherwise  desirable,  we  uhould  find  that  a  great  number  ^1 
of  them  are  occasioned  by  a  very  erroneous  impression  of  the  difficulties 
to  be  oTcrcomc.  By  the  exercise  of  a  little  reilectioUf  and  a  little  inge- 
nuity, we  might  greatly  enlarge  the  scope  of  our  pleasures, — jdeasurci 
every  way  removed  from  all  that  is  gross  and  debasing, — witli  an  outlay 
whirh  comes  within  the  power  of  large  classes  of  society,  who.  at  present, 
consider  themselves  to  be  shut  out  from  their  enjoyment. 

Among  such  sources  of  plcasurublc  enjoyuiont,  ore  musical  glauM, 
an  assembliige  of  which  fonns  an  inslrument  which  appeals  to  the 
feelings  in  a  manner  which  few  other  niusicul  instruments  can  equal: 
the  liquid  sweetness,  the  roundness  of  volume,  the  swelling  crescendo 
and  diminuendo  ettects,  and  th*'  thrilling  intensity  of  the  tones  elicited 
from  these  glasses,  are  such  as  no  one  with  a  spark  of  musiriU  feeling 
can  be  indifferent  to;  and  yet,  it  is  almost  excluded  from  the  social 
circle,  exc<?pt  in  tbo  more  wealthy  classes:  those  pven  moving  in  the 
middle  ranks  of  life  arc  deterred  from  incurring  the  expense  of  such  an 
instrumeut;  but  it  will  he  seeu  that  this  is  not  necessarily  so.  A  tole- 
rably correct  musical  ear,  and  a  little  ingenuity,  will  be  sufficient,  at  a 
few  shillings  expense,  to  bring  this  pleasure  within  the  reach  of  most 
domestic  circles,  and  to  add  one  to  the  many  sources  of  those  enjovmentS' 
which  are  appreciated  better  in  this  thim  in  any  other  country,  by  the 
name  of  ''fireside  amusements;"  and  those  well-wishers  to  mankind 
who  strive  to  elevate  the  tone  of  moral  feeling,  and  to  bring  out  all  th« 
better  nnd  most  ennobling  traits  of  the  mind,  well  know  how  to  value 
any  endeavour  which  has  the  effi;ct  of  increasing  tlie  charmi  of  <lomc«iie 
society,  nnd  to  render  more  endearing  nnd  attractive  those  associationt 
which  80  irresistibly  steal  over  us  when  couuected  with  the  word 
"home." 

We  will  give  a  short  history  of  the  origin  and  present  construction 
of  this' instrument,  nnd  then  detail  the  method  by  which  it  can  bej 
obtained  in  au  cconotuical  and  convenient  form. 

The  first  mention  which  we  have  of  glass  vessels  being  employed 
as  musical  instruments,  is  found  in  a  letter  written  by  Dr.  Franklin  to 
Father  Beccaria.  The  Doctor  calls  them  armouica^  from  the  Greek 
word  for  harmony.  We  will  give  a  short  portion  of  the  letter  in 
Franklin's  own  words,  as  they  are  very  chanicteristic  of  the  subject. 

He  says,  "  You  have  doubtless  heard  the  sweet  tone  which  is  drawn 
from  a  drinking  glass,  by  pressing  a  wet  linger  round   its  brim.     One 
Mr.  Puckeridge,  a  gentleman  from  Ireland,  was  the  first  who   thought^ 
of  playing  tunes  formed  of  these  tones:  he  collected  a  number  of  glasses] 
of  different  sizes, — fixed  them  near  each  other  on  a  table, — and  tunei 
them  by  putting  into  thorn  water,  more  or  less,  as  each  note  re<juit«dj 
the  tones  were  brought  out  by  pressing  his  fingers  round  their   brii 
He  \n\s  unfortunately  burnt  hete,  wviK  hisi  instrument,  in  a  fire  whkl 
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consumed  the  house  he  lived  in.  Mr.  £.  Delaral,  a  most  ingenious  mem- 
ber of  our  Royal  Society,  made  one  in  imitation  of  it,  with  a  better 
choice  and  form  of  glasses,  \rhich  was  the  first  I  saw  or  heard.  Being 
charmed  with  the  sweetness  of  its  tones,  and  the  music  he  produced 
from  it,  I  wished  to  see  the  glasses  disposed  in  a  more  convenient  form, 
and  brought  together  in  a  narrower  compass,  so  as  to  admit  of  a  greater 
number  of  tones,  and  all  within  reach  of  hand  to  a  person  sitting  before 
the  instrument;  which  I  accomplished,  after  various  intermediate  trials 
and  less  commodious  forms  both  of  glasses  and  construction,  in  the 
following  manner."  Franklin  then  proceeds  to  describe  his  instru- 
ment, the  construction  of  whieh  appears  to  be  this: — He  had  twenty- 
four  glasses  blo\i'n  to  a  hemispherical  shape,  and  rarying  from  nine 
inches  to  three  inches  in  diameter;  the  tones  of  these  glasses  were  tested 
I  by  means  of  a  harpsichord,  and  wlien  any  inaccuracy  of  tone  was 
^^  observed,  the  exterior  siuface  was  ground  down  to  a  greater  thinness, 
^■^hereby  the  tone  was  lowered ;  in  order  to  prevent  any  of  them  being 
^^KloR'rr  in  pitch  than  was  required,  he  had  five  or  six  made  nearly  of  one 
^Hxize,  and  then  ground  them  down  to  the  proper  tones. 
^^  The  intervals  between  the  tones  of  the  glasses  were  so  arranged 

that  he  had  three  complete  octaves.  AVhen  the  requisite  accuracy  was 
attained,  he  arranged  tlic  gUisseH  in  the  following  manner: — A  box  or 
case  was  made,  three  feet  long  and  eleven  inches  in  width,  and  the  same 
in  depth  at  the  larger  end,  while  the  width  and  depth  diminished  to 
I^YC  inches  at  the  other  end.  Through  the  middle  of  this  box,  from  end 
to  end,  proceeded  an  iron  rod,  an  inch  and  a  half  thick  at  one  end,  and 
half  im  inch  at  the  other,  tapering  from  end  to  end  in  the  same  way  as 
the  box  which  contained  it.  The  bottom  of  each  glass  was  perforated, 
and   the  perforation  surrounded  by  a  collar  or  neck,  tlie  diameter   of 

h  which  was  one  inch  and  a  half  in  the  largest  glass,  and  half  an  inch  in 
the  smallest;  into  each  neck  a  cork  was  tightly  fitted,  through  which  a 
hole  was  bored.  The  glasses,  thus  prepared,  were  then  fixed  on  the 
iron  rod  in  succession,  one  in  the  other's  hollow,  -with  the  plane  of  the 
periphery  in  a  vertical  direction.  If  we  suppose  twenty-four  tea-saucers 
or  basins  placed  one  in  the  other's  hollow,  and  then  turned  up  on  their 
edges,  and  a  rod  passing  through  them  all,  it  will  give  some  idea  of 
Franklin's  arrangement.  The  glasses  were  not  allowed  to  touch  each 
other,  as  the  corks  were  slightly  projected  to  prevent  such  contact 

CThe  iron  rod  was  not /urrf,  hut  moved  in  a  gudgeon  at  one  end  of 
the  box,  while  at  the  other  it  was  connected  with  a  wheel  round  which 
a  strap  passed,  which  communicated  with  a  lever  which  was  moved  by 
the  foot:  on  pressing  this  lever,  then,  the  rod  acquired  a  rotatory  motion, 
and  the  glasses,  being  firmly  fixe<l  to  the  rod,  were  carried  round  with 
it;  the  exterior  surfaces  of  the  glasses  being  then  slightly  wetted,  and 
the  finger  entirely  free  from  grease,  each  glass,  as  its  particular  tone  was 
required,  was  touched  by  the  finger  in  the  course  of  the  revolution  of 
the  rod,  and  thus  the  tones  Avere  elicited.  Franklin  says,  "  To  distin- 
guish thu  glasses  more  readily  to  the  eye,  I  have  painted  the  apparent 
parts  of  the  glasses  within-side,  every  semitone  rvhite,  and  the  other 
notes  of  the  octave  with  the  seven  prismatic  colours;  viz.,  c  red,  o  orange^ 
2  yellow,  p  green,  o  blue,  A  indigo,  b  purple,  aui  c  i^  ^Jgajoi^v)  *OGa».'<ia» 
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•flsMes  of  tlie  ftaxne  colour  (tbc  white  excepted)  uxt  alwajB  octares  to^ 
each  other." 

Franklin  describes   the  tones  as  produced  from  this   instrumenl 
fts  being  superior  in   mellifluous  sweetness  to  anything  he  ever  heai 
before;  hut  it  is  obriously  an  arrangement  Tvhioh  ia  exceedingly  liable 
to  disturbance;  any  Avant  of  horiz.ontal  precision  in  fixing  the  glasses  ott^ 
the  rod,  and  any  slight  loosening  of  the  contact  between  the   glass,  th* 
Gork«  and  the  rod,  would  tbrow  the  whole  apparatus  out  of  repair,  whiJft^^ 
the  expense  of  it  must  be  enormous;  as  the  Doctor  adrises   that   'U^l 
glasses  of  each  size  should  be  formed,  in  onler  that  the  one  which  ap-^' 
proaches  most  nearly  to  the  required  pitch  might  be  selected;  tlius  th** 
Iium1>er  made  would  be  nearly  1»0. 

Dr.  Kdmund  i'uUen,  of  Duhlin,  subsequently  proposed  a  modifica- 
tion of  this  arrangement,  a]>]}urently  not  so  much  in  the  mode  of  tixing 
the  glasses,  as  in  the  choice  of  tones  and  harmonic  chords  which  would 
be  productire  of  tlie  most  pleasing  effects;  hut  the  objection  as  to  dJffi- 
eulty  of  construction,  and  costliness,  applies  to  this  as  well  as  to  the^ 
former  consl  ruction. 

It  bas  been  proposed  to  arrange  the  glasses  on  a  wheel  which  tuing^ 
rapidly  in  a  liorisontal  direction,  hut  supposing  that  to  succeed,  as  far 
mechanical  arrangement  is  concerned,  every  plan  of  this  kind   ix  sahjeol 
to  the   serious   objection  that  wheel-work  inevitably  creates  a    noijt, 
tlic  effect  of  which  is  a  sad  interference  with  the  melodious  stmtnt 
the  glasses. 

Subsequently,  howorer,  all  wheel-work,  and  similar  machinery,  n 
discanled«  and  the  glasses  were  fixed  in  double   rows  upon  a  horixontalJ 
board,  and  the  tones  produced  by  the  motion  of  the  wetted  tinger  upon  tiifrj 
fim  of  the  glasses,  instead  of  the  stationary  finger  upim  moving  glasses. 

A   few  years  ago,  Bfr.  Tait    devised  a   method  of  preparing   th«^ 
barmonien^  which  presented  a  considerable  improvement  on   previous 
methods.     His  glnssos  nre  shaped   somewhat  similarly  to  a  glass  sugar* 
basin,  and  having  been  blown  to  a  size  which  experience  has  determined 
to  be  nearly  fitted  for  the  prnductlon   of  the  requisite  tones,  they  tat 
brought  to  the  proper  pitch   by  coating  a  portion  of  the  surface  with  a 
resinous  composition,  which   has  the  effect  of  retnrding  the  velocity  of 
the  vibrations,  ami,  as  a  necessary  result,   lowering  tlie   tone.     These 
glasses;,  thus  tuned  to  the  proper  pitch,  are  arranged  in  a  double  row  in 
k  case  fitted  tor  the  purpose;  the   upper  edges  of  all  the  glasses  aroj 
on  the  same  level,  and   the   tone    is   prmluced   by  passing    the    m( 
finger  round  the  edge  of  the  glass  whose  tone  is  required.     This  harmom< 
is  by  far  the  most  perfect  which  has  ever  been  constructed ;  no  frictioi 
or  grating  noise  of  wheel-work   interferes  with  the  melody  of  tone,  and 
the  whole  arrangement,  whether  considered  as  a  source  of  beautift&l 
musical  effects,  or  merely  in  its  exterior  fittings,  is  a  Tery  elegant  and 
delightful  ornament  to  the  drawing-room. 

But  the  latter  expression  at  once  brings  us  to  the  object  of 
article.     The  harmonica  which  we  have  just   described,  beautiful  nn< 
pcriect  as  it  is,  is  neccRsnrily  attended  with  an  etpense  so  great,  that 
is  utterly  unaruilable  for  the  jwpular  extension  which  wc  wish  to 
ttUkched  to  this  bwutiful  insliuQieuv. 
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An  economionl  ino<l€  ofattnining  the  object,  with  moderate  accuracy. 
Las  hren  frequently  adopted,  thus:  the  glasses  are  chosen  as  nearly  afl 
can  be  of  the  proper  pitch,  and  the  requisite  adjustment  is  made  by  means 
of  «^fl/rr,  which,  being  poured  into  the  glass,  lowers  tlie  tone;  but  this 
is,  for  many  reasons,  an  imperfect  mode;  the  freedom  and  extent  of  the 
Tibratians  of  the  glass  being  retarded  by  the  weight  of  the  water  con- 
tained iu  it;  besides  which,  evaporation  is  constantly  going  on  from  the 
•urfoco  of  the  water,  and  the  relation  between  the  tones  of  the  glasises 
containing  water  and  t)f  those  which  do  not,  is  constantly  changing,  and 
reqaires  very  frequent  adjustment. 

Now,  tho  mode  in  whicli  we  propose  these  glasses  to  be  chosen,  is 
one  first  pointed  out  and  practised  by  Mr.  Charles  Tomlinson,  and  which 
we  know  from  experience  to  be  available  for  the  purpose.  It  is  to  place 
ft  great  number  of  soda-water  glasses,  goblets,  and  wine  glasses,  in  a 
convenient  way  for  ascertaining  their  tones  (and  this  might  be  done  at 
any  warehouse  where  such  things  are  sold),  and  choose  the  lowest  tone 
which  could  be  selected  from  among  the  soda-water  glasses;  ascertain  its 
ralue,  and  make  it  the  fundamental,  or  key  note,  to  which  nil  the  others 
might  be  referred.  It  matters  not  much  what  that  note  is,  provided  the 
others  are  chosen  ^nth  reference  to  it.  In  three  different  instances,  the 
writer  of  this  article  was  enabled,  in  an  liour  and  a  half  or  two  hoursi  to 
select  very  accurate  and  beautiful  sets,  embracing  a  range  of  1^  or2 
octaves;  about  two  or  three  soda-water  glasses,  eight  or  ten  goblets  of 
different  sizes,  and  three  or  four  wine  glasses,  ^vill,  in  general,  produce 
two  octaves  compli.^le^  with  an  additional  semitone,  in  case  it  might  be 
desired  to  play  in  another  key.  The  most  useful  semitones  which  conJd  m 
be  chosen  wouhl  be  the  minor  seventh  and  the  minor  fourteenth,  abor©  ■ 
the  fundamental  note  of  the  series,  or  those  two  notes  which  are 
respectively  half  a  note  below  the  octave  and  the  double  octave  to 
the  key  note;  these  two  additional  semitones  will  enable  the  performer 
to  play  in  a  key  a  major  fourth  above  the  fundamental  key  of  the  set. 

The  glasses  thus  chosen  (and  a  moderately  correct  car  will  readily 

tain  the  relation  which  the  tone  of  a  flute  bears  to  any  glass  whose 
ie  is  being  elicited),  they  may  be  placed  in  a  box,  in  any  order  which 
may  be  thought  most  desirable  for  facility  in  playing;  and  as  they  are 
of  unequal  heights,  the  smaller  glasses  may  be  elevated  on  small  blocks 
of  wood,  so  as  to  bring  them  all  to  an  equal  height;  the  foot  of  the  glass 
may  then  be  secured  to  the  case  by  means  of  two  or  three  wooden  screws, 
similar  to  those  used  in  a  swing  dressing-glass,  the  screw  being  within  a 
quarter  of  an  inch  of  the  foot,  the  head  or  nob  of  the  screw  will  firmly 
grasp  it,  and  retain  it  in  its  place. 

Various  different  modes  of  arranging  them  have  been  proposed,  but 
that  of  Dr.  Amott  is,  perhaps,  the  most  convenient.  He  places  them  in 
a  zig-2ag  double  line,  so  that,  in  ascending  the  series  from  the  lowest  to 
highest,  the  finger  would  describe  a  course  analogous  to  the  tacking  of  a 
ship  in  a  contrary  wind.  The  advantage  of  this  arrangement  is,  that  all 
the  notes  which,  in  printed  music,  are  on  the  lines^  are,  in  one  represented 
by  glasses,  in  one  line,  while  those  which  occupy  the  spaces  are  placed  in 
the  other  line:  thus,  suppose  our  fundamental  note  is  the  lowest  c  on  the 
flute;  one  line  of  glasses  would  coutjun  c^^Q,Ti>\),'E,  k.^c\  •w'Si^^ii'^'i- 
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other  line  would  contain  (ascending  in  the  same  way)  n,  f,  a,  c,  e,  o,  b. 
There  is  another  advantage  attending  this  arrangement ;  ns  it  is  very  easy 
to  play  with  both  hands  on  this  instrument,  it  is  desirable  that  the 
harmonic  thirds,  which  so  ooutinually  occur  when  a  duct  is  played,  should 
be  placed  in  our  arran^yemeut  as  prominently  and  conspicuously  near  each 
other  as  possible.  In  Amott's  system  they  are  immediately  next  each 
other  in  tlie  same  line,  and,  therefore,  mistake  is  impossible. 

Should  the  choice  of  the  glasses  devolve  upon  one  whose  musical 
ear,  as  it  is  called,  is  not  always  sufficient  to  assure  him  when  he  has 
attained  unison  between  the  flute  and  any  glass,  the  following  plan  has 
been  found  very  available;  suppose,  for  the  sake  of  making  our  meaning 
more  plain,  the  lowest  note  procured  is  c;  if  the  note  u  be  then  played. 
stnmgly  on  the  fiute,  the  glass  on  the  table  which  happens  to  be  in  unison 
with  it  will  (*oxmd  sympathetically  with  it,  without  being  itself  struck  or 
rubbed  hy  the  finger*.  This  is  one  of  the  most  beautiful  focta  in  the 
science  of  sound:  if  two  bodies  capable  of  producing  sonorous  vibrations 
have  such  an  elastic  tension  that  they  will  vibrate  in  ecjual  times,  the 
sound  elicited  from  either  one  of  them  will,  when  they  arc  placed 
near  each  other,  excite  the  vibrations  of  each  other;  and  this  is,  perhaps, 
the  most  delicate  test  which  we  could  possibly  have  of  the  unison  of  two 
tones. 

When  the  n  is  thus  produced,  k  might  be  sounded  in  a  similar  w»y, 
and  if  the  syujpalhetic  note  e  were  heard  from  any  one  glass,  that  may 
at  once  be  selected.  The  same  remarks  apply,  in  precisely  the  same 
manner,  to  all  the  other  notes,  and  we  thus  make  the  sounds  themselves 
assist  us  in  determining  that  which  oar  ovm  perception  is  not  sufficient 
to  accomplish. 

Every  one  at  all  conversant  with  music  knows  that  a  rerv  large 
range  of  tunes  can  be  played  within  one  octave,  and  a  selection  of  even 
eight  only,  such  as  we  have  described,  will  be  found  a  prolific  source  of 
enjoyment;  and  it  will  be  productive  of  pleasurable  feelings  to  the  minds 
of  all  who  are  alive  to  the  poetry  of  music,  to  find  that  their  taste  can  be 
gratified  from  instruments  which  were  made  for  a  very  different  purpose, 
and  at  so  very  small  an  expense. 

Many  suggestions  have  Wen  made  as  to  tho  best  mode  of  exciting 
the  vibrations  of  the  gbiss;  some  have  used  cork  instead  of  the  finger; 
others  have  employed  leather;  while  others,  again,  have  dipped  the  finger 
into  powdered  chalk;  but  it  is  doubtful  whether  anything  is  so  available 
and  consistent  with  the  object  in  view  ns  the  moistened  finger:  the 
water  may  be  slightly  impregnated  with  alum,  or  with  lemon-juice,  or  a 
few  drops  of  muriatic  acid,  or  of  pyroligneous  acid,  may  be  put  into  the 
water;  but,  with  a  little  tact  and  a  little  practice,  pure  water  will  do 
perfectly  well. 

It  may  also  be  remarked  that  the  tone  is  best  elicited  when  the 
finger  is  moved /rom,  and  not  towards  the  player:  this  remark  was  made 
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by  Franklin  with  reference  to  his  rcrolnng  apparatus,  and  it  applies 
equally  to  the  other  systerag.  The  glasses  should  likewise  be  frequently 
sponged,  to  remove  any  dust  or  grease  from  the  edges;  and  previously  to 
perfornjance  the  hands  should  be  washed  in  warm  water,  for  the  purpose 
of  softening  the  akin  of  the  finger;  they  must  then  be  well  dried,  and 
then  dipped  in  cold  water,  to  produce  the  tone.  A  glass  of  cold  water 
should  be  contained  within  the  case,  as  near  to  the  performer  us  possible. 
AVhen  set  aside,  a  wooden  cover  should  be  provided,  to  protect  the  glasses 
£rom  dust  and  injury. 

Before  we  conclude,  we  will  shortly  allude  to  the  mode  in  which  a 
glass  is  divided  during  tlie  production  of  the  tone  elicited  from  it:  the 
full  consideration  of  the  subject  involves  scientific  principles  of  a  cha- 
racter unsuited  to  our  present  purpose,  which  is  purely  practical  and 
practicable.  We  intend,  in  a  future  paper,  to  enter  pretty  fully  into  this 
subject,  but  at  present  we  will  merely  submit  the  following  remarks. 
On  the  first  impulse  being  given  to  the  glass,  it  assumes  an  cUipticnl  or 
oval  shape,  which  the  great  elasticity  of  the  substance  prevents  it  from 
retaining;  it  therefore  recedes  to  its  former  circular  position,  and,  in  so 
doing,  acquires  such  a  velocity  that  it  is  carried  as  far  rvit/tin  the  proper 
boundary  as  it  was  originally  without  it:  the  recession  from  this  position 
again,  carries  it  a  second  time  beyond  the  boundary  or  circle  of  repose, 
and  thus  it  reciprocates  backward  and  forward:  it  necessarily  results 
from  this  mode  of  action,  that,  at  the  second  instant,  it  forms  an  ellipse  at 
right  angles  to  the  ellipse  formed  in  the  first  case.  Now  the  change 
from  one  ellipse  to  another  is  so  rapid  that  they  alternate  in  some  cases 
many  hundred  times  in  a  second,  and  at  every  change  impart  a  new 
impulse  to  the  surrounding  air,  which  impulse  is  conveyed  by  it  to  (he 
ear;  the  pitch  or  key  of  the  note  which  we  hear  depends  rigorously  and 
entirely  on  the  number  of  those  changes  in  a  given  time,  and  as  the  glass 
is  small,  so  does  the  rapidity  of  these  changes  increase,  and  thus  tho 
higher  tone  from  a  small  glass  is  accounted  for. 

Such  is  the  rapidity  with  which  these  changes  frora  one  ellipse  to 
another  succeed  each  other,  that,  were  it  possible  for  us  to  detect  the 
motion  of  the  glass,  wc  should  see  them  both  at  once,  for  tlie  small  ends 
of  both  ellipses  would  appear  to  be  co-existent  at  the  same  instant,  sepa- 
rated by  a  depression  or  nodCf  where  the  two  ellipses  cut  each  other. 
But  though  we  cannot  see  these  motions  in  the  glass,  we  can  detect  their 
existence  by  observing  the  agitations  produced  in  any  water  contained 
in  the  vessel;  the  surface  appears  broken  up  into^ur  systems  of  undu- 
lations, proceeding  from  the  circumference  towards  the  centre;  each  of 
these  systems  proceeds  from  the  small  end  of  one  of  the  ellipses.  Now 
if  we  vibrate  the  glass  by  draiving  a  bow  across  its  edge,  these  four  syj- 
tems,  or  fans,  arc  stationary  in  position ;  but  when  wc  pass  the  finger 
round  the  edge,  the  motive  power  is  continually  shifting,  and  the  double 
ellipses  travel  round  with  it,  and  it  will  then  be  found  that  the  liquid 
surface  is  broken  into  four  equidistant  fans  of  undulrn,  which  travel 
round  with  the  same  velocity,  and  iu  the  same  direction,  as  the  finger: 
it  is  iu  this  way  curious  to  remark  that  when  iVvt  \so-v  '\^  ^Y^\t^^  ^  wqj^^ 
end  of  one  of  the  ellipses  invariably  Conn^  \>^itfioJ^  SX;  ^»'^^'  "^^^"^  *^^ 
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finger  19  used,  it  U  always  at  a  node — the  point  of  diviBioa 
ellipses*. 

This,  llien,  is  the  simple  principle  on  which  these  beautiful  sounds 
are  produced,  and  is  one  of  th(^  innumcrahlo  claims  by  which  our  attention 
isdra^^^  to  tlic  extremely  interesting  science  of  acou»tics. 

We  may  here  observe,  that  the  perfect  chumcter  of  the  tones  pro-* 
ducible  from  gUusea  subjects  them  to  a  defect  which  less  perfect  instru* 
menta  would  render  inappreciable;  we  mean,  the  intorfertuce  of  two 
tones,  which,  in  musical  langiiagc,  is  said  to  produce  discord.  Suppone 
Uie  note  o,  for  instance,  is  occasioned  by  KK)  vibrations  in  a  second,  and 
the  notcAby  1(*8  vibmtions;  nt  each  of  the  l(tO  ribrations  the  air  between 
the  glasa  and  the  ear  is  throwu  into  a  sort  of  fvuve  of  sound,  which  wave 
recedes,  and  is  again  propelled  forward,  100  times  in  a  second;  the  same 
air  is  agitated  by  the  other  glass  108  times  in  a  second;  therefore,  at 
the  beginning  of  the  double  vibration,  tlie  forward  advance  of  the  waves 
is  nearly  ei^ual  in  both  cases,  but  at  the  end  of  six  seconds,  the  quick 
-nbrations  would  have  so  far  gained  upon  the  slower,  that  the  impulse 
forward  imparted  to  the  air  by  one  glass,  is  nearly  as  strong  as  the 
recessive  impulse  tVom  the  other,  and  the  air  does  not  move  at  ail;  it 
would  bo  found,  therefore,  as  long  as  those  two  notes  arc  sounded  toge- 
ther, there  would  bo  an  interval  of  sitawe  every  six  seconds.  This 
repetition  of  stoppages,  or  beah^  as  they  are  colled,  is  Uie  sole  cause  of 
the  discord  which  we  hear  when  two  adjoining  notes  in  the  scale  are 
heard  together.  In  uny  instrument  in  which  the  sound  ceases  soon  after 
the  exciting  cause  is  removed,  this  inconvenience  is  not  felt;  but  when 
the  sound,  as  in  musical  glasses,  continues  many  seconds  after  the  tinger 
is  removed,  several  successive  notes  in  the  same  time  arc  lingering  in  the 
Mr  at  the  ^me  luomeut.  If  they  happen  to  be  thirds,  or  tUYhs,  or 
octarcs,  the  effect  is  heightened,  but  if  a  second,  or  a  serenth,  the  bea4 
or  jarring  commences. 

There  is  an  amilogy  to  this  interference  afforded  in  a  very  familiar 
phenomenon:  when  a  stone  is  thrown  into  a  lake  or  pond,  a  series  rif 
concentric  circles  of  waves  or  undulations  emamite  from  it:  these  circlet 
consist  of  alternate  elevations  and  depressions  of  tlie  liquid  surface.  If 
now  another  stone  be  thrown  in  at  a  short  distance  from  the  first,  a 
similar  series  will  emanate  from  that  also,  and  the  two  series  will  soon 
meet  each  other.  If  it  happen  that  an  elevated  ridge  from  one  system 
coincide  with  an  elevated  ridge  from  the  other,  the  result  will  be  an 
increased  elevation;  hut  if  a  depression  from  the  one  meet  an  elevation 
from  the  other,  the  surface,  by  the  balance  of  forces,  remains  at  ita 
original  Icvrl,  and  no   wave  exists   there.     So  it  u   with  sound.      If 
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pTO^rressive  waves  coincide,  the  effect  is  an  increatied  tone,  but  if  a 
rogrossive  meet  a  recessive  vrave,  both  are  neutralised. 

This  defect  is,  however,  bo  small,  when   brought  into  coraparison 
ith  the  excellences  of  the  instrument,  that  wo  must  not  allow  it  to 
deprive  us  of  the  pleasure  derivable  from  those  excellences.     In  faet, 
ose  excellences  themselves  are  the  cause  of  its  defects. 

^ould  this  short  article  have  the  cft'cct  which  is  desired,  viz.,  to 
pxtend  the  range  of  musical  sources  available  for  the  large  bulk  of  the 
community,  it  will  add  one  to  the  many  instances  in  which  science,  if 
sought  for  and  properly  appreciated,  will  conduce  quite  aa  much  to  the 
easures  as  to  the  solid  advantages  of  society.  T. 


A  POPULAR  COURSE  OF  CHEMISTRY. 
XL 

NlTROCJBN. 

i*OB    the  production   of  nifric  acidy  which   is  the  Jffth  compound    of 
nitrogen  and  oJtygen^  you  require  a  ]ittle  apparatus,  to  be  arranged  as 
ire  fthown. 


]c^ 


This  consists  of  a  tubulated  glass  retort  (capable  of  holding  obout 
B  pint),  whose  neck  is  fitted  to  the  mouth  of  a  quart  glass  receiver, 
"  quilled,"  as  the  glass-blowers  call  it;  that  is,  having  a  small  pipe  or 
tube,  about  the  size  of  a  quill,  attached  io  its  lower  pnrt,  so  that  any  fluid 
products  of  distillation  may  be  conveyed  through,  it  into  a  bottle;  the 
bottle  here  shown  may  hold  about  six  ounces;  the  quill  of  the  receiver  is 
to  l>e  placed  in  its  neck  loosely,  and  without  any  cork;  the  retort  and 
receiver  are  to  be  properly  adjusted  on  "  retort  stands,"  as  in  the  sketch; 

Put  into  the  retort  four  ouncea  of  cryatssia  o^  nilre^tccA^fSi^Vj  \si<%ni&:k 
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of  a  small,  lonp^-nccked  gloss  funncU  pour  on  them  aii  equal  quanl 
strong  sulphuric  acid  ;  removo  the  fuuuel  iuto  a  l»a&in  of  vrater,  to 
off  the  acid,  inftort  the  stopper  of  the  tubulure,  and  tlion  proceed  to  apply 
heat  very  cautioualy  to  the  bottom  of  the  retort ;  U»is  is  best  done  by 
means  of  an  Argaiid's  lump  (as  shown  in  the  sketch);  this  can  be 
purchased  at  any  philosophical  instrument  maker's.  ^_ 

Increase  the  heat  gradually,  and  you  will  find  fiimes  crolving  from^l 
the  materialH;  these  fumes,  passing  along  the  neck  of  the  retort  into  the^^ 
receiver,  become  cooled,  and  condensed  into  drops  of  a  colourless  liquid, 
which  runs  down  the  quill  into  the  bottle;  this  liquid  is  ni(ric  acid.  ^ 

I  do  not  adnse  you  to  carr}*  on  the  distillation  too  far;  that  is  ta^| 
say,  do  not  continut;  the  heat  until  the  contents  of  the  retort  become  dry, 
for  very  likely  it  may  then  break,  and  there  is  no  occasion  to  run 
the  chance  of  such  an  accident;  but  when  yon  have  collected  about  half 
a  fluid  ounce  of  the  acid  in  the  bottle,  you  may  stop  the  operation  by 
taking  awaj'  the  lamp,  tmd,  when  the  apparatus  is  cool  enough  to  handle, 
by  lifting  up  the  rccoivor  you  can  remove  the  bottle,  and  insert  its  stopper  M 
60  as  to  preserve  its  contents.  ^| 

The  theory  of  the  production  of  ni/Wc  acid  in  this  process  is  ag 
follows : — 

NUre\.%  a  nitrate  of  pot  asm  ^  that  is,  a  compound  of  nitric  acid  and 
the  alkaline  oxide  of  jxtfassium^  or  potassa;  when  nitrate  of  potajssa  is 
acted  on  by  xufphuric  acid^  which,  in  the  litptid  state,  always  contains  I 
water,  the  potaxsa  combines  witli  the  .vw/y)AMWr  ocirf,  producing  Aix«/pA«/e 
qfpotassa,  wliich  remains  as  a  wliite  salt  in  the  retort,  whilst  the  nitric 
acid  combines  with  the  icalcr  thrown  off  by  iho  suiphttric  aeid^  and  distill 
over  as  hydrated  or  liquid  nitric  acid. 

Perhaps,  if  I  give  you  the  equivalent  numbers  of  the  subst^mecs  in: 
the  first  place,  and  then  arrange  them  in  a  diagram,  the  miitter  will  bO; 
more  readily  intelligible. 

Nitrate  of  potattsn  consists  of  54  nitric  acid  +  48  potaxxa;  its 
equivalent,  therefore,  r=  102.  Sulphuric  acid  consists  of  16  xulphur  + 
24  oj-i/geu  +  9  ivatcr;  its  crjuivalent,  therefore,  rr  49  ;  but,  for  the  pro- 
cess we  are  examining,  /iro  equivalents  or  proportionals  oi sulphuric  acid 
arc  required,  49  X  2  —  98,  to  decompose  one  proportional  of  nitrate  ^| 
f^  potassa  =:  102;  and  hence  the  reason  why  you  obtain  bitiulphate  of^^ 
potatsa. 

Now,  in  the  following  diagram  the  acting  bodies  are  printed  ia 
capitals,  outside  the  brackets,  their  components  in  common  type,  inside 
the  brackets,  and  the  results  of  the  decomposition  in  italics  at  the  top 
and  bottom. 

I.  LhtuUI  yUrie  AcM  =  7J 
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I  think  fi'om  tins  arrangoment  it  will  now  be  clear  to  yon,  that  "when 
2  proportionals  of  fitfuiif  sulphurk  acid  act  on  1  proportional  of  nitrate  of 
iassa,  that  the  acid  throws  off  its  2  proportionals  of  water,  becomes 
ftfn/tirous^  that  in,  and  in  such  state  combines  with  the  1  of  potassa^ 
producing  I  ^Topon'ionuX  oi' ftixutpJiatc  of /H/ioftsa  ;  whilst  tlie  HiVr/f /joirf, 
at  tlie  same  time  (juitiiiig  the  potassa,  and  meeting  with  the  2  propor- 
iiooals  of  naier^  distils  over  in  company  with  it,  producing  1  of  fitjuiti 
nitric  acid^  consisting,  that  is,  of  1  of  rail  nitric  acid  =  54+2  water 
=  18  =  72. 

It  may  now,  perhaps,  be  as  well  to  inform  you  at  once  regarding 

e  composition  of  nitric  acid,  Wause  all  the  experiments  about   to   be 

mentioned  depend  upon  its  very  largo  proportion  of  oxygen.     It  consists 

of  1  proportional  of  nitrogen  =  14,  and  5  proportionals  of  o^j/gen  =z  40,  as 

"'  own  in  the  accompanying  s^'mbol. 

Ita  e<juivaleiit  number  is,  there- 
re,  rr  54,  and  in  such  proportion  it 
Unites  with  bases  to  form  nilratcx; 
for  example,  54  nitric  acid  +  48 
potassik  =102  nitrate  of  potassa  : 
but  we  cannot  obtain  the  acid  in  its 
insulated  state,  that  is,  an/i^drons^  as 
it  exists  in  nitrates;  the  verystrong- 
t  nitric  acid  known  to  the  chemist, 
■which  has  a  specific  gravity  of  1*5, 
always  contains  2  proportionals  of 
Tvati'r=:  IH,  so  that  you  must  regard 

liquid  nitric  acid  us  a  compound  of  real  acid  =  54  +  water  =  18,  giving 
■ou  the  efjuivalent  72. 

Now  the  small  quantity  of  nitric  acid  that  you  have  obtained 
in  tlie  above  process,  (whose  theory  I  trust  I  have  rendered  intelligible,) 
is  by  no  means  sufficient  for  all  the  experiments  about  to  be  uien- 
tioned;  hut,  as  nitric  acid  is  a  very  abundant  article  of  commerce,  you 
had  better  purchase  about  a  pound  of  it  at  the  "  ojierative  chemist's,"  and 
keep  it  in  a  glass-stoppered  bottle.  Pure  nitric  acid  is  colourlcJts^  or 
having  ^oidy  a  very  slight  tinge  of  straw  colour;  such  acid  you  nmst 
obtain.  There  is,  however,  a  variety  of  it  which  is  of  a  dark  orange 
colour;  this  is  generally  obtained  from  very  impure  nitre,  and  the  colour 
is  owing  to  nitrous  acid  gas;  such  acid  is  most  improperly  called  nitrous 
or  nitros  acid;  and  another  name  for  it  is  aqua  Jortis,  AVith  this,  impure 
acid  we  have  nothing  to  do,  and  therefore  I  shall  exclusively  direct  your 
attention  to  the  properties  of  pure  nitric  acid. 

It  IB  a  very  corrosive  substance,  intensely  Jicid,  and  exerts  a  powerful 
action  upon  most  organic  and  inorganic  bodies;  therefore  you  must  be 
cautioua  how  you  handle  the  bottles  or  glasses  containing  it,  for  if  any  of 
it  happens  to  drop  on  the  bands,  it  instantly  destroys  or  kills  the  part, 
staining  the  cuticle  of  a  bright  yellow.  In  larger  quantity  this  acid  pro- 
duces a  painful  wound,  which  is  very  difficult  indeed  to  heal;  if  by  any 
accident  you  get  splashed  with  the  acid,  wash  it  off  with  water 
immediately. 

As  an  example  of  the  powerful  actioa  of  uLtxic  a^id  xi^o.  ocs^sua 
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bodies,  place  a  few  itripg  of  white  glore  leather,  or  parchment  ctittingSf 
in  a  »ftucer,  and  sprinkle  them  over  with  a  few  drops  of  the  arid;  they 
will  instantlr  be^ii  to  crinkU  and  shrivel  op,  exactly  as  though  Bcorehed 
with  a  hot  iron;  their  texture  is  entirely  destroyed. 

Take  a  clean  <|uill,  dip  it  into  nitric  acid  for  half  a  minute,  then  tako 
it  Otit>  aud  wasli  it  well  in  waterj  you  will  find  that  you  linTp  thus 
permanently  atuinod  tiie  quill  of  a  bright  yellow  colour,  and  I  believB 
that  the  yellow  quilU  bold  at  the  stationer's  are  mostly  stained  by  thtd 
simple  operation. 

Treat  a  slip  of  "  lance-wood  "  in  a  similar  manner,  and  you  will  find 
its  pale  huff  colour  changed  to  a  bright  yellow,  onuige,  or  brown,  accord- 
ing to  the  time  that  you  leave  the  acid  on  it.  Wood  thus  stained  is 
called  "  lemon-wood,"  and  is  much  used  for  archerj'  bows,  whip  stocks^ 
and  wiilking  sticks,  as  it  looks  very  well  when  French-polished  or 
varnished. 

Take  a  piece  of  white  flannel,  or  kerseymere,  and  dye  it  blue  by 
immersion  in  a  dilute  solution  of  indigo  in  sulphuric  acid*;  squeeze  out 
the  superfluous  dye,  then  spread  the  dyed  cloth  on  an  earthenware  plate, 
and  sprinkle  it  over  here  and  there  with  nitric  acid;  leave  it  for  a  few 
minutes,  and  then  you  will  find  a  yellow  colour  produced  wherever  the 
acid  has  touched. 

Tliis  experiment  will  serve  to  explain  how  yellow  patterns  arc 
produced  upon  blue  or  green  cloth  table-covers;  these  articles  arc  often  very 
rotten  iu  the  yellow  parts,  because  (he  acid  has  eitlicr  been  applied  too 
strong,  or  left  too  long  on  the  cloth,  so  that,  in  addition  to  destroying  the 
dye,  or  changing  it  to  yellow,  it  has  destroyed  the  texture  of  the  cloth; 
but,  when  carefully  applied  by  skilful  workmen,  no  injury  results  to  the 
woven  fabric. 

8hould  you  hap|>en  to  wear  a  blue  or  a  green  coat  during  these 
experiments,  and  accidentally  or  intentionally  splash  it  with  nitric  ncid, 
you  will  find  yellow  spots  appear  on  the  cloth  wherever  the  acid  has 
touched;  the  cloth  will  very  soon  fall  into  holes  in  those  parts.  When 
chemists  find  their  clothes  thus  damaged  by  any  acid,  they  arc  in  the 
habit  of  applying  a  solution  of  ammonia  (Htfuor  at»moni(p),  to  neutralixe 
it,  and  thus  to  prevent  the  texture  of  the  cloth  from  being  destroyed; 
in  some  cases,  even  the  original  colour  of  the  dye  returns  after  this 
neutralization,  but  never  if  the  acid  has  been  very  concentrated,  or  long 
applied. 

Nitrio  acid  exerts  a  powerful  action  on  some  combustible  bodies,  as 
maybe  shown  in  several  instances,  but  I  have  selected  only  one  or  two. 

Take  five  grains  of  chlorate  of  potaxna^  powder  it  very  fine  in  a  clean 
earthenware  mortar;  then  shake  out  the  powder  on  a  sheet  of  paper; 
wash  the  pestle  and  mortar  from  all  traces  of  the  salt,  wipe  it  drv,  and 
then  reduce  to  powder  in  it  four  grains  of  sufphuret  of  atitinum^^  com- 
monly sold  as  *'  black  antimony;"  pliice  this  powder  on  the  paper  by  th© 
■ide  of  that  of  the  chlorate  of  potassa;  now,  with  a  feather  or  pieec  of 
stiff  paper,  mix  the  two  very  intimately  together.  You  must  not  use  a 
knife  or  a  bit  of  wood  for  this  purpose,  because  the  friction  of  such  hard 
^uhstances  might  cause  the  mixed  powders  to  explode;  above  alt,  do  not 
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mttempt  to  make  the  mixture  in  a  mortar,  for  then  you  would  hare  a 
dangerous  explosion;  but  proceed  with  a  feather  or  a  bit  of  paper,  as 
directed,  and  then  you  are  safe.  Having  made  the  mixture,  take  a  few 
graiDS  of  it  gently  ou  the  end  of  the  blade  of  a  dessert  knife,  or  piece  of 
card,  and  drop  it  suddenly  from  otT  the  knife  or  card  into  a  tall  ale  glass, 
conlaitting  five  or  six  drops  of  nitric  acid.  There  instantly  results  a  flash 
of  light,  and  a  beautiful  column  of  deu^  white  smoke  rises  Bwiftly  out  of 
the  glass.  There  is  no  explosion,  at  least  no  explosion  in  (be  common 
acceptation  of  the  term ;  and  there  is  no  danger  whatever  in  making  the 

periment. 

If  you  have  any  of  the  mixture  remaining  after  haring  made  this 

periment  as  ofliMi  as  you  like,  it  is  best  preserved  in  a  cjird  pill-box. 

ever  put  it  into  a  stoppered  pliial,  because  yery  likely  the  friction  of 
the  stopper  mii,y  cauKc  it  tu  explode. 

It  is  as  well  to  have  some  place  set  apart  in  the  laboratoiy  for 
keepiag  these  rxplosive  compounds  in  safety,  and  I  think  that  a  sheet- 
iron  box  is,  perhaps,  as  good  a  *'  safe  "  as  any;  of  course  I  mean  that  it 
should  have  a  secure  cover.  You  may  keep  all  tlie  daikgerous  substances 
in  it,  and  supposing  that  they  do  take  fire,  or  explode,  there  would 
be  little  or  no  ehuuce  of  injury  resulting  to  the  laboratory.  If  you  leave 
your  laboratory  for  a  week  or  two,  you  should  be  very  careful  about  these 
matters  ;  for,  supposing  that  the  mixture  we  are  speaking  aljout  was  acci* 
dentally  left  near  bottles  of  sulphuric  or  nitric  acid,  and  cither  of  these 
bottles  broke,  coming  into  contact  with  the  mixture,  flame  would  result, 
And  your  laboratory  might  be  destroyed  by  fire.  I  would  tidvise  you,  in 
the  first  place,  never  to  keep  hirge  quiuitities  of  any  inHammahle  or 
explosive  materials,  and,  iu  the  next,  if  you  leave  your  laboratory  tor  any 
time,  to  place  all  such  things  in  safety.  You  might  place  the  iron  box 
containing  them  in  the  grate,  or  on  the  hobs  of  the  grate,  and  then,  sup- 
posing they  spontaneously  exploded  >vith  the  evolution  of  flame,  very 
little  danger  would  ensue. 

The  next  experiment  that  I  am  about  to  describe  requires  a  good 
deal  of  caution,  for  it  is  rather  dangerous  in  unskilful  hands,  but  yet  so 
exceedingly  illustrative  of  the  singular  power  of  nitric  acid  on  inflam- 
mable bodies,  that  I  am  induce<i  to  mention  it  to  you.  Take  a  wide- 
mouthed  phial,  *'''  a  half  ounce  wide  mouth,"  as  it  is  commonly  called,  and 
tie  it  firmly  across  the  end  of  a  stick  about  four  feet  long;  then  pour 
half  a  drnehm  of  oil  of  turpentine  into  an  earthenware  jilate,  which,  by 
the  way,  you  had  better  set  out  of  doors;  put  into  the  phial  half  a  drachm 
of  sulphuric  aciii^  and  a  drachm  of  nitric  acid;  then  hold  the  stick  at 
arm's  length,  and  suddenly  pour  the  mixed  acids  upon  the  turpentine, 
which  suddenly  bursts  into  fiaiue,  and  a  column  of  dense  black  smoke 
ascends.  Sometimes  this  experiment  will  not  succeed,  but  it  is  sure  to 
do  so  if  the  plate  bo  made  pretty  warm  before  the  turpejitine  is  poured 
iuto  it.  Remember  that  this  expenmeut  requires  caution,  and  it  should 
never  be  attempted  in  a  small  room,  because  the  tlame  is  very  great,  and 
the  smoke  very  annoying. 

When  this  property  of  the  inflammation  of  turpentine  by  the  mixed 
was  first  discovered,  some  folks  proposed  it  as  a  destructive  agent 
as  follows:— 
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A  glass  bulb,  about  sue  inches  in  diameter,  to  he  filled  with  oil  <»fl 
turpentine,  and  a  smaller  bulh  or  flask,  containing  the  mixture  of  nitriol 
and  sulphuric  acids,  immersed  in  tliia.  the  necks  of  both  being  properlj* 
secured;  such  an  amingement  being  thrown  against  an 
object,  both  glass  bulbs  would  smash,  and  the  tiirpentin^J 
inflame  upon  meeting  with  the  acids,  producing  a  flame 
very  difficult  of  extinction ;  and  thus  it  was  imagined  that 
the  "Greek  fire"  would  be  equalled,  if  not  surpassed,  ia 
dostruclive  power. 

The  action  of  nitric  acid  on  alcohol  is  rery  ener- 
getic and   yery  remarkable.     You   can  safely  make  the' 
experiment,  if  you  follow  the  directions  I  am  about  to  give  you. 

Take  a  clean,  dry  Florence  flsLsk,  and  set  it  on  some  sand,  either 
out  of  doors  or  beneath  the  chimney;  then  pour  into  the  tlask  about  half 
an  ounce  of  strong  spirits  of  wine,  {alcohol,)  and  a  quarter  of  an  ounce 
of  nilric  acid;  in  the  course  of  a  few  minutes,  a  cracking  noise  wilJ  be 
produced  in  the  fli»k,  succeeded  by  a  copious  rush  of  fumes  from  its  ^M 
neck,  which  fumes  are  those  of  the  nitrous  ttthcr^  highly  inflammable,  ^| 
and  if  you  hold  a  slip  of  lighted  paper  in  the  stream  of  vapour,  a  large 
bhuc  of  pale  flame  will  result:  it  is  a  very  good  experiment  in  illus- 
tration of  the  change  of  state  which  bodies  suffer  when  made   to  act  fl 
chemically  upon  each  other;  for  the  nitric  acid  and  the  alcohol,  when  ^^ 
wixed,  wore  liquids,  but  become  converted  into  ro/wiir,  on  account  of 
their  mutmil  affinity. 

iSomctimes    the   action   is    a    considerable   time   before   It   com- 
mences;  and  you  may  hasten  it,  by  slightly  warming  the]  bottom  of 
the  flask  by  the  flame  of  u  spirit-lamp,  or  you  may  place  the  flask  on 
some  wann  sand;  in  either  case,  if  the  action  once  commences,  it  will 
go  on  without  any  iurther  application  of  heat.     I  do  not  advise  you  to 
employ  a  much  larger  quantity  of  materials  than  that  already  directed, 
aud  be  sure  to  bed  the  flask  firmly  in  the  sand,  so  that  there  may  be  no 
chance  of  the  jerks  or  concussions  turning  the  neck  of  the  flask  in  the 
direction  of  your  face,  l»ecau8e,  perhajis,  you  may  suffer  injury  if  the 
mixture  spirts  out  of  the  vessel.     You  may  arrange  the  flask  on  a  retort- 
stand,  as  here  Bho>vn,  and  then  there  will  be  no  chance  of 
any  accident  happening,  because  the  upper  ring  prevents  it  ^^ 
from  taking  an  oblique  direction.  ^M 

Let  us  now  examine  the  action  of  nitric  acid  upon  some  ^* 
of  the  metals;  and  copper  will  suit  tlie  purpose  very  well. 
Put  a  few  bits  of  clean  copper  %vire  into  a  small  wine-glasa, 
with  some  nitric  acid  diluted  with  two  parts  of  water;  a 
violent  action  commences,  the  copper  dissolves  just  as 
already  shown  at  page  178  for  the  production  of  nitric  oxide^ 
tmd  the  blue  solution  is  called  a  nitrate  of  copper. 

If  you  were  asked  the  question,  **  What  i*  nitrate  of 

copper?"   your  answer  would  very   probably  be,  "It    is   a  compound 

oi' nitric  acid  and  copper"     Such,  however,  is  not  the  case;  for  there 

Jm   no  such   thing  as  the  niirnle,  aulpKale,  fttc,  «>i  «.  mtVal;   wivU  will 

jjoi  unite  directly   with  metals;  \W-y  Tety^ivce  V*i  Vft  oxiAVxei  'om.v  ^^^ 

then  the  ojtdc  and  acid  unite;  bo  t^v^t,  aa  Va  X^  ^\jwt  SmNwosa^  Sio^ 
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resulting  salt  is  not  a  nitrate  of  copper^  but  a  nitrate  of  the  oxide  of 
copper. 

When  you  put  nitric  acid  and  copper  into  contact,  a  portion  of  the 

id  is  decomposed ;  part  of  the  oxygen  goes  to  the  copper,  forming  oxide 

of  copper,  which  is  instantly  dissolved  by  an  undecompo^ed  portion  of  the 

acid,  forming  a  solution  of  nitrate  of  ojcide  of  copper;  so   that  you   see 

the  metal  is  oxidized  at  the  expense  of  part  of  the  oxygen  of  the  acid, 

and  that  a  portion  of  the  acid  thus  undergoes  decomposition  to  furnish 

I        the  oxygen,  must  be  evident  to  you  by  the  evolution  of  nitric  oxide  gas 

that  takes  place  during  the  process;  it  was  thus  that  we  obtained  the 

gas  on  a  former  occasion,  by  robbing  nitric  acid  of  part  of  its  oxygen  by 

^Kmeans  of  copper.     If  the  nitric  acid  combined  directly  with  the  copper, 

^^uherc  could  be  no  production  of  nitric  oxide, 

^^t  In  order  to  prove   to  you  that  oxide  of  copper^  and  not  metallic 

^^tcopper^  exists  in  the  nitnite,  take  some  of  the  blue  solution  that  you 
^H^have  just  obtained,  or  tliat  resulting  from  the  process  at  page  17B;  pour 
^^  about  an  ounce  of  it  into  a  small  saucer,  and  evaporate  it  over  a  lamp; 
I  you  thus  expel  the  water,  but  continue  the  heat,  the  nitrate  begins  to 
^Kalter  its  colour,  fumes  of  nitric  acid  escape,  }»nd  at  length,  when  these 
^H cease,  there  remains  in  the  saucer  a  purplish  hlacfr  powder — namely, 
oxide  qf  copper:  let  this  cool,  and  then  pour  on  it  a  little  nitric  acid;  it 
dissolves  immediately,  and  furnishes  you  the  blue  solution;  you  have 
no  evolution  of  fumes,  because  the  acid  is  not  required  to  furnish  oxygen; 
the  copper  has  already  got  its  just  proportion,  and  therefore  unites 
directly  with  the  acid,  producing  nitrate  of  oxide  of  copper. 
^H  The  action  of  nitric  aeid  on  mercury  will  also  afford  you  another 

^B  instructive  instance  of  the  matter  in  question.  Put  a  globule  of  the 
'  metal,  about  the  size  of  a  hazel-nut,  into  a  wine-glass,  and  pour  upon  it, 
by  degrees,  about  half  an  ounce  of  nitric  acid;  a  violent  action  ensues, 
nitric  oxide  escapes  in  abundance,  and  the  metal  rapidly  diminishes  in 
quantity.  You  must  not  [wrforin  this  experiment  hiistily,  because  the 
action  is  so  strong  that  the  materials  will  very  likely  fly  out  of  the  glass; 
but  do  it  by  degrees,  as  directed,  and  tnke  care  that  there  is  excesf  of 
mercury  remaining  after  the  action  is  over.  You  will  now  find  A  quan- 
tity of  a  white  crystalline  substance  in  the  glass,  which  is  a  nitrate  of 
oxide  of'  mercury;  take  it  out  by  means  of  a  wooden  spatula,  and  put  it 
into  a  small  earthenware  crucible,  heat  it  gradually  in  the  fire,  and  you 
will  find  fumes  of  nitric  acid  escaping.  It  is  as  well  to  stir  the  nitrate 
with  an  iron  wire  during  this  process,  and  when  the  heat  approaches  to 
dull  redness,  remove  the  crucible,  and  you  ^*ill  find  in  it  a  bright  red 
substance,  which  is  oxide  of  mercury^  now  liberated  by  the  heat  from  its 
combination  with  nitric  acid.  1£  you  continue  the  heat  any  longer,  you 
will  decompose  the  oxide,  evolve  its  oxygen,  and  evaporate  the  mercury, 
and  nothing  will  remain  in  the  crucible;  but  stop  short  at  the  point^f 
mentioned,  and  when  the  oxide  is  cool  remove  it  into  a  glass,  and  treat^ 
it  with  nitric  acid;  you  will  find  that  it  dissolves,  without  any  evolution 
of  nitric  oxide,  because  the  mercury  is  already  oxidized,  and  presents 
I  you  with  the  nitrate  of  oxide  of  mercur^f. 

^K  la  some  cases,  when  nitric  acid  nclR  on  a  xtvol^,  ^«  crt^'5  t^'ss»N.  v* 

^Van  ar/e/e,  and  do  nitrate  ia  fonncd:  this  \a  iUe  case  mOa.  <vw^  ^  ^wi.  «sib^.^ 
.       ea$Ujr  proro. 
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Take  &  few  pieces  of  tin-foil,  or  filingt  of  grain  tm,  put  them  into  a 

glass,  and  add  a  few  drops  of  nitric  acid ;  a  violent  action  takes  plMe, 
nitric  oxide  is  abundantly  evolved*  and  the  fin  is  wholly  converted  into 
a  fvhite  powder,  naraelv,  peroxide  of  titty  formed  at  the  expense  of  the 
oxygen  of  the  nitric  acid,  and  which  will  not  dissolve  in  any  tindecom- 
pofl0d  part  of  the  acid,  to  furnish  n  solution  of  nitrate  ofoxidf  nf  tin. 

At  n  future  part  of  our  *'  Popular  Course  of  Cheuiistr}',"  when  exa- 
mining the  properties  of  the  metals,  I  shall  endeavour  to  bring  these 
matters  more  fully  before  you.  I  may,  however,  state,  in  conclusion  of 
this  part  of  my  subject,  that  the  nitrates  are  ali  soluble  in  water^  and 
therefore  they  cannot  be  discovered  by  any  precipitating  agent. 

From  the  experiments  already  detailed,  you  will  readily  perceive 
that  nitric  acid  is  a  most  powerful  and  valuable  chemieul  agent;  its  dis- 
covery is  by  no  means  of  recent  date,  for  we  find  it  mentioned  by 
"  Geber  the  Arab,"  who  flourished  in  the  eighth  century,  and  very  accu- 
rate directions  for  its  preparation  ore  given  hy  Basil  Valentine,  in  1644; 
it  was  a  favourite  menstruum  with  the  alclivmists,  who,  in  allusion  to  its 
intense  solvent  powers,  named  it  "  aquafortis*'  a  term  even  now  in  use, 
as  already  noticed. 

Our  modem  chemical  term  of  nitric  acid  simply  implies  that 
nitrogen  is  one  of  its  constituent  elements,  and  its  composition  was  firvt 
demonstrated  by  the  celebrated  Mr.  Cavendish. 

Nitric  acid  is  of  vast  importance  in  the  chemical  laboratory,  and  in 
many  of  the  chemical  arts:  it  is  now  prepared  on  on  enormous  scale,  bj 
the  distillaUon  of  hundred-weights  of  nitre  and  sulphuric  ucid,  and  is 
sold  at  a  very  cheap  rate. 

We  have  now  examined  the  properties  of  i)\c^five  compounds  which 
nitrogen  forms  with  oxygen:  it,  however,  forms  some  very  curious  com- 
pounds -nith  other  elements,  aud  to  these  I  shall  direct  your  attention  at 
A  future  opportunity. 


I 


INSTRUCTIONS  FOR  MAKING  AND  REGISTERING 
MEl'EOROLOGICAL  OBSERVATIONS. 

[Contiuned  from  "  Simultauoous  Meteorology/*  p.  300.] 

"  Of  the  Temperature  of  the   Sea, — The   surface   temperature   of  tne 

water  at  sea  should  be  registered,  as  a  mutter  of  course,  with  the  same 

regularity  and  at  the  same  hours  as  the  barometer  and  thermometer.     It 

is  more  conveniently  (and  with  quite  accuracy  enough  for  the  purpose) 

obtained  by  taking  up  a  bucketful  of  the  water  and  stirring  round  the 

thermometer  in  it.    Whenever  a  change  to  the  extent  of  2'  Fahr.  appears 

to  have  tiiken  place  since  the  last  observation,  a  fresh  bucketful  should 

be  taken  up,  and  the  observation  repeated.     It  should  also  be  noticed 

whether  rain  has  fallen  since  the  last  observation.     A  sudden  depression 

of  3^  or  4^  indicates  the  near  n^^roach  of  land.     In  a  voyage   lately 

made  from  Kng]aud  to  the  Capo  o?  GooA.  \\o^c^\\vc\<iTK^«^'^^va^  ^1  *\vfe 

surface  water  fell  at  once  9°  ¥ahT.,  otv  a^^^o^kftVu^^  ^"OtC^^  ^  l<s7«  \si^t'^ 

of  the  eutrtmce  of  T&bie  Bay. 
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m  "  The  temperature  of  the  sen  at  considerable  depths  can  hardly  be 
hgaxded  as  a  subject  of  ordinary  meteorological  inquiry  and  rcfj^ular 
kgittry,  though  uiuloubtcdly  one  of  much  physical  interest;  for  which 
IpeaAon  it  is  not  considered  necessary  to  dwell  further  on  it. 

"  Of  the  Ht/gromctery  ^-c. — In  the  nbscnee  of  Uaniell's  Hygrometer, 
or  of  ether  to  cool  it,  the  degree  of  dryness  of  the  air  may  be  ascL-rtaincd 
by  observing  the  temperatures  marked  by  two  thermometers  suspended 
freely  side  by  side  (liuf  not  in  contact)  in  the  shade,  and  completely 
defended  from  all  radiation  to  or  Jrom  the  ski/,  the  one  having  its  bulb 
and  stem  naked,  the  other  with  the  bulb  and  lower  part  of  the  stem 
wrapped  in  linen  or  cotton^  and  thoroughly  wetted  with  pure  spring  or 
rain  water.  The  temperatures  indicatc^d  by  both  should  be  noted  when 
the  wetted  thermometer  refuses  to  sink  lower,  and  tbo  conclusions  left 
it  subsef(uent  calculations.  The  naked  thermometer  may  be  the 
ICxtemal  ITiermometer'  itself,  in  which  case  a  coated  thermometer  may 
be  kept  always  suspended  near  it,  completely  screened,  as  above  mentioned, 

■and  wetted  some  minutes  previous  to  the  regular  daily  readings. 
'         "  If  a  hair  hygrometer  be  used,  its  points  of  absolute  moisture  and 
dryness  should  be  frequently  ascertained,  as  they  are  apt  to  change.    ^M 
The  former  may  be  found  by  keeping  it  some  time  in  a  close  covered  jar    ( 
lined  vnt\i  wet  blotting  paper,  and   having  water  in  it,  and  noting  the 
point  of  moisture  beyond  which  it  refuses  to  go.     The  latter,  by  keeping 
it  in  the  same  manner  in  a  jar  perfectly  air-tight,  over  fresh-burut  i^uick- 

•lime,  till  it  refuses  to  indicate  a  higher  degree  of  dryness. 
'*  llic  best  measure  of  the  momentan/  evaporating  power  of  the  air 
seems  to  be  the  depression  of  the.  wet  ted  thermometer  below  the  dry 
one.  But  the  actual  evaporation  from  a  given  surface  is  rjuite  another 
thing,  and  a  question  may  very  reasonably  be  raised,  how  fur  any  useful 
appn>ximation  to  a  knowledge  of  the  total  evaporation  from  an  extensive 
and  diversified  surface,  unequally  moistened,  and  variously  exposed  to 
the  8uu,  defended  by  clouds,  or  refreshed  by  dews,  can  be  obtained  by 
any  small  or  local  experiments. 

'^  llie  Kain-^auge  is  an  instrument  of  such  extremely  easy  con- 
struction, that  any  person  who  lives  near  a  tinman  can  procure  one. 
In  arid  climates,  it  must,  however,  be  remembered,  that  it  will  often 
need  examination  and  cleansing,  owing  to  long  intervals  of  disuse  in 
which  insccta  and  dust  may  lodge.  It  will  often  happen,  tuo,  that  the 
slight  rain  of  one  day,  if  left  unregistered,  may  be  entirely  lost  by  evapo- 
ration in  the  next, — nay,  that  slight  and  transient  showers  may  never 
enter  it,  being  evaporated  from  it  as  they  fall.  The  effect  of  copious 
dew,  loo,  must  be  separated  from  that  of  rain,  so  that  the  mere  registry 

I  of  the  contents  of  the  gauge  is  not  of  itself  a  sufficient  indication  whether 
tain  has  fallen  in  the  night  or  not.  However,  there  are  usually  good 
reasons  for  decision  on  this  point  from  other  indications.  Attention  to 
the  amount  of  dew  is  very  necessary,  not  only  because  the  meteorological 
questions  involved  are  of  a  high  degree  of  interest  genenilly,  but  because 
in  arid  climates  the  dews  are  of  almost  as  much  importance  to  the 
maintenance  of  vegetation  as  the  rain. 

**  In  stating  the  quantity  of  rain  da\\y  tecwtfe^  vv\  ^^^^  ^f5B.>M^vi> J^v^ 
Jieight  of  the  receiver  above  the  sod  aUo^jiOi  "b^  m^\i<v«i^^'^'»  e».\OT&\is» 
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haring  showa  that  the  quantities  of  rain  whtub  actually  fall  an  a  giren 
area  on  the  ground,  and  at  a  very  moderate  height  above  it,  often  differ  fl 
materially.     In  some  localities  and  circumstance*,  the  rain-drops  rcceire  ^ 
accession  from  the  air  as  they  descend,  In  others  they  undergo  partial 
eraporation.     The  former  is  generally  the  case  in  cool  moist  cliiuates,— 
the  latter  may  be  expected  iu  this  country, 

*'  Q/'  the  Wind. — The  points  most  important  to  remark  res<pecting 
the  wind,  arc. — 

*^  Ist.  Its  arerage  intensity  and  general  direction  during  the  Mveral 
portions  of  the  day  devoted  to  observation  and  registry. 

"  2ndly.  The  hours  of  the  day  or  night,  when  it  commences  to  blow 
&om  a  calm,  or  subsides  into  one  from  a  breeze. 

*'  3rdly.  The  hours  at  which  any  remarkable  changes  of  its  direction 
take  place. 

"  4thly.  The  course  which  it  takes  in  veering,  and  the  quarter  in 
which  it  ultimately  settles. 

"5thly.  The  usual  course  of  periodicai  winds^  or  such  as  remarkably 
prevail  during  certain  seasons,  with  the  law  of  iheir  diurnal  progreaa, 
both  as  to  direction  and  intensity — at  what  hours,  and  by  what  dejjrecs^ 
they  commence,  attain  tlieir  maximum,  and  subside,  and  through  what 
points  of  the  compass  they  run  in  so  doing. 

*'^  filhly.  The  existence  of  crossing  currents  at  different  heights  in  the 
atmosphere,  as  indicated  by  the  course  of  the  clouds  in  different  strata. 
In  observing  these,  it  is  advisable  to  fix  the  eye  by  some  immovable 
object,  aa  some  point  of  a  tree  or  building,  the  sun,  or  the  moon;  other- 
wise mistakes  are  apt  to  arise. 

"  7thly-  The  times  of  sctting-in  of  remarkably  hot  or  cold  winds,— 
the  quarters  from  which  they  come,  and  their  courses,  as  connected  with 
the  progressive  changes  in  their  temperature. 

"  flthly.  The  connexion  of  rainy,  cloudy,  or  fair  weather,  with  the 
quarter  from  which  the  wind  blows,  or  has  blown,  for  some  time 
previous. 

"  Othly.  The  usual  character  of  the  winds  as  to  moisture  or  dryness, 
not  as  deduced  from  mere  opinion  or  vague  estimation,  but  from  actual 
observation  of  the  hygrometric  state  of  the  atmosphere  during  their 
prevalence. 

^*  Among  these  particulars  it  will  be  seen  that  some  are  of  a  nature 
susceptible  of  daily  observation  and  registry,  while  others  call  for  an 
exercise  of  the  combining  and  inductive  faculty  on  the  observer's  part^ 
and  t^nnot  be  made  out  otherwise  than  by  continued  attention  and 
habitual  notice  of  ]ihcnomena,  with  a  view  to  the  investigation  of  their 
laws.  The  general  impression  left  upon  the  mind  as  to  any  of  the 
points  of  this  kind  above  enumerated,  liy  the  occurrences  of  the  past 
month,  will  tlierefore  be  more  prapcHy  stated,  in  the  way  of  summnjy 
remarks  at  the  end  of  monthly  registers,  than  as  entries  under  particular 
days. 

"  Of  ^/'c  Siate  of  the  Slctf. — In  describing  the  state  of  the  sky  as  to 
clouds,  &c,,  the  observer  will  heat  \n  nv\n4  vVaX.  \\.  w  «v\^  \w\.\Md.  ve^on 
of  the  sky  which  is  vertically  above  Vuu  t\\B.V  vW  Nxwe  ^orreA^sv^  wi.'OC'wvw. 
of  the  clouds  are  exhibited,  aud  l\ve  Mca  0;ie:s  cww,  \i&  ^^ 
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^^ktervals  between  thcni  distinctly  seen.  As  they  approach  the  horizon 
^Hfa  any  direction,  their  extrnt  is  Toreshortened  hy  perspective,  their 
I  apparent  magnituilc  diininislied  by  distiincc,  and  their  inten-als  covered 
in,  and  hidden  by  their  mutual  interposition.  In  ciiiiniating,  therefore, 
tlie  quantity  of  clouds  in  tlic  sky,  regard  must  be  had  to  this,  and  our 
judgment  should  rather  be  formed  on  a  view  of  the  region  extending 
from  the  zenith  every  way  half  way  down  to  the  horizon^  than  from  the 
aspect  of  the  heavens  below  that  limit.  It  would  be  better  to  notice 
both,  and  state,  separately,  the  proportions  in  which  each  nro  covered, 
and  the  tjuarter  of  the  horizon  towards  which  the  chief  masses  in  the 

I  lower  region  lie. 
r  "  The  general  aspect  of  clouds,  as  classed  under  the  heads  Cumulus, 
Cirrus,  Stratus,  &c.,  should  be  noticed,  and  especially  tliP  height  of  this 
uferior  surface,  or  the  level  of  the  vapour-plane^  should  be  estimated. 
In  a  mountainous  region  this  is  easy,  so  long  as  the  vapour-plane  is  below, 
or  not  fur  above,  the  summits  of  the  hills,  and  in  sucli  regions  the  for- 
mation and  dissipation  of  clouds  in  the  neighbourhood  of  the  mountain- 

I       summits,  under  the  influence  of  eert;iiu  winds,  form  a  subject  of  study  of 

^Htt  highly  curious  and  interesting  nature. 

^^'  "The  formation  of  clouds  at  night,  during  calm  weather,  under  the 
influence  of  a  gradually-descending  temperature,  is  another  point  worthy 
of  attention.      It  frequently  happens  that,  without  any  perceptible  wind, 

'       the  sky  will  suddenly  hecome  hazy  in  some  one  point,  and  the  haze  con- 

I  densing  and  spreading,  in  all  directions,  without  a  wind,  the  whole 
heaven  will  become  overcast  in  a  remarkably  short  time.  Tlie  same 
thing  will  sometimes  occur  nearly  at  the  same  hour  for  many  nights  in 

^^juccossion.     Such  phenomena  should  be  noted  wlionever  they  occur. 

^^k        "  Of  Thunder  and  Ligldnin^^  and  of  the  Elecirical  state  of  the  Air. 

^ — Connected  with  this  part  of  the  subject  is  the  observation  of  shooting- 
stars  and  luminous  meteors.  Remarkable  ones  should  be  noticed,  and 
the  moment  of  their  appearance,  their  direction,  duration,    length    of 

I  path,  and  course  (i7noug  the  stars,  ascertained  and  noted,  with  the  phe- 
nomena of  their  increase  and  decay  of  light,  apparent  size,  separation 
into  parts,  trains  left  behind,  &e.  The  general  direction  (if  any)  which 
they  observe  on  particular  nights,  is  a  point  also  to  be  attended  to. 
When  these  splendid  phenomena  occur  frequently  and  brilliantly  in  clear 

I  sides,  there  can  be  no  doubt  of  (heir  affording  an  available  method  of 
ascertaining  the  dilTerenccs  of  longitude  of  the  most  diatimt  stations,  if 
duly  observed  by  persons   fuiuished  with  means   of  ascertaining  the 

j       time, 

"Thunder-storms,  of  course, -will  be  noticed  when  they  occur,  under 
the  general  head  of  the  weather,  but  it  is  of  coasequeucc  also  to  notice 
distant  lightning,  not  accompanied  with  thunder  audible  at  the  place  of 
observation  [by  reason  of  its  great  distance*),  especially  if  it  takes  place 
many  days  in  succession,  and  to  note  the  quarter  of  the  horizon  where 
it  appears,  and  the  extent  it  embraces.     In  an  actual  thunder-storm. 


» 


•  "  Thunder  can  scnrMly  ever  bo  heud  I  r^flectton  on  W  c\cftx^,  ^orcsCm^VsrtX*-*. 
tttore  t}uut  SO  or  30  miles  Vrom  the  tianh  \  caUfcd  thett  Ugtvlnvng,^  aX  >!Nift  «bsh««*^  »■ 
which  pruducea  iu      Lightuing,  ou   the  I  \50  ot  'iOO  in^%." 
otber  hauJ,  taay  be  seen  (or  at  least  iU  \ 

yoL.  UL  2  B  ^^ 
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ffspccial  notice  sbould  lie  Uikcn  of  tlic  quantity  of  nun  tliat  folU,  and 
the  fits  or  intcnnittcnccs  of  iu  fall,  tu>  coiTe»]K>ji(iinjj,  or  not,    to  gret 
bunts   of  lightning,   as   also   of   tho  direction    of  the    wind,    and 
apparent  progress  of  thn  storm  with  or  uguinst  it. 

^'Observations of  the  electricul  state  of  the  air  in  ^ereno  weather 
Unfbrtunatelj  loo  much  neglected,     Tlie  apparatus  they  require  ii  simple, 
and  by  no  means  costly,  and  may  be  constructed,  indeed,  by  any  one  for 
himself  with  ensp. 

"  Attention  to  the  accumulation  of  regular  and  daily  obserratioi 
of  a  delinitc  and  iiuuiprical  character  is^  in  the  first  instance,  of  the  higheii 
importancf.      luord^rthat  such  observations  may  bo  registered  with  uni- 
formity and  eaflc,printed  skeleton-forms  should  be  prepared  and  dlstributei 
to  all  personi  who  may  be  willing  to  undertake   their  filling  up.     ThesAj 
way  comprise    only   the  registers  of  the  barometer    and   its  attachcdl 
thermometer,  witli  that  of  the  extenml   thermometer,   and  a  column  of 
n^marks  for  whid  and  weather,  as  being  the  most  essential  and  in<lispon- 
sable  elements  of  nietoorology  ;   but   it   is  in  the   power  of  any  one  whdi 
pleases  to  supply  additional  infonuation,  and  to  those  who  have  leisurei^ 
instruments,  and  inclination  for  the  task,  it  is  particularly  recommendMl 
to  observe  regularly  the  wet  thermometer,  tlie   self-registering  tbermo- 
ineter,  and,  weekly  or  monthly,  thermometers  buried  at  different  and 
progressiTe  depths  beneath  Ihesurface  of  the  soil. 

"The  printed  forms  should  provide  for  the  nrithmctieal  conrenieoM 
of  casting  up  the  7ncan*  for  each  montli.  In  doing  so,  it  is  requested  tlial 
care  will  be  token  to  verify  the  results  by  repetition,  and  (thai  usunlj 
•ouroes  of  error  may  not  escape  notice,)  it  is  recommended  in  evei 
instance,  before  adding  up  the  columns,  to  look  down  each  to  sec  tlint  no 
obvious  error  of  entry  (as  of  an  iiicli  in  the  barometer,  a  rery  common 
error,  or,  what  is  more  difficult  of  detection,  an  error  in  the  first  decimal 
place,)  shall  remain  to  vitiate  the  mean  n^sult.  It  is  perhaps  unneoesAary 
to  do  more  than  mention  the  precaution  of  counfius  the  Anys  in  fnch 
column  on  which  observations  occur,  so  as  to  admit  of  no  mistake  in  the 
divUor^  and  to  iise  throughout  the  decimal  arithmetic  in  calculating  the 
mean  results.  Cnn*  and  exactness  in  these  points  will,  in  most  cas^e^^H 
•dd  greatly  to  tho  value  of  the  registers,  as  it  will  Iw  quite  iraprocticabla^l 
for  any  ])er9on,  should  obsorvations  accumulate  in  masses,  unreduced  or 
erroneously  reduced,  to  imdertake  the  overwhelming  task  of  recomputing 
them. 

"  Although  not,  strictly  speaking,  a  branch  of  meteorology,  yet,  M^— 
observations  of  the  tides  are  now  earnestly  desired  in  every  part   tIuU^| 
they  visit,  it  would  be  especially  desirable  to  obtain  regular  observation*™ 
of  the  time  and  height  of  high  and  low  water  on  the  coasts,  Ac.,  according 
to  tho  rules,  and  on  the  plan,  proposetl  by  Mr.  Whewcll,  in  his  late 
researches  on  this  Bubject" 
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COEUICAl,  CnJlRACTEnS  OF  Ml.VBRAIiS    [Continuftl). 

It  will  Lave  been  observed,  that  in  the  arti6oiul  classification  of  minerals 
deeeribed  at  page  204,  the  second  order  of  the  chiss  of  earthy  minerals 
ivas  characterized  by  their  solubility  in  acids,  while  the  characteristics  of 
the  two  orders  of  saline  minerals  were  made  to  depend  on  their  solutions 
yielding  or  not  yielding  a  precipitate  with  the  carbonated  alkalies;  so 
that,  under  this  clossiiication,  recourse  must  he  had  (o  experiments  by 
the  humid  process,  as  well  as  by  the  blowpipe,  in  order  to  discorer  the 
name  and  composition  of  a  mineral.  It  will,  moreover,  be  found  adron- 
tageous  in  conducting  such  investigations,  that,  in  all  cases,  the  results 

btained   by  the  pyrognostic  examination  of  any  substance  should  be 
nfronted  with  those  obtained  by  submitting  another  portion  of  it  to  the 

ction  of  chemical  tests,  after  huAnng  brought  it  into  a  state  of  solution. 
This  may  he  done  by  means  of  the  watch-glass  and  tube  apparatus  (fig. 
).  The  solution  of  the  saline  minerals  in  Avater,  and  of  those  that 
c  soluble  in  acids,  is  easily  effected.  Compouiuls  msoluble  in  acids 
tnust  be  reduced  to  fine  powder,  and  fused  with  carbonate  of  potassa,  or 
carbonate  of  soda.  This  fusion  may  be  accomplished  with  the  blo\vpipe, 
on  platinum  foil,  or  in  the  platinum  ppoon.  The  fused  mass  >rill  then  be 
soluble  in  water,  and,  portions  of  the  solution  l>eiiig  poured  into  several 
small  tubes,  may  be  tested  with  different  reagents.  Precipitation  takes 
place  when  the  reagent  forms,  with  any  of  tlie  earths  or  metals  held  in 
solution,  a  compound  insoluble,  or  sparingly  soluble,  in  the  liquid  in 
which  they  bad  been  dissolved.  The  colours  of  the  precipitates,  and  their 
degree  of  solubility  in  hot  or  cold  water,  or  in  acids,  afford  characteristics 
by  which  the  different  ingredients  miiy  be  discriininntf-d.  Sometimes  no 
precipitate  is  produced,  but  the  colour  of  »hu  solution  is  changed.  In  other 
cases,  a  small  quantity  of  the  reagent  produces  a  precij)itate  which  a  larger 
quantity  redissolves.  It  will  he  unnecessary  to  illustrate  these  cases  by 
examples,  as  numerous  instances  will  present  tliemselves  as  we  describe 
the  action  of  reagents  on  some  of  the  substaEices  of  most  common 
occurrence  in  the  mineral  kingdom. 

It  will  frequently  be  necessary,  in  con- 
ducting a  qualitative  analysis  of  this  kind,  to 
separate  a  precipitate  by  filtration,  in  order 
that  the  Bupematnut  liquor  may  be  tested 
for  other  substances  remaining  in  solution. 
Filtration  is  performed  thtis:  a  piece  of  filter- 
ing paper,  rather  bibulous,  and  free  from  size, 
lime,  and  other  impurities,  is  folded  so  as  to 
fit  a  small  glass  funnel  (fig.  32).  Tlie  liquid, 
with  the  precipitate,  is  poured  into  the  paper, 
the  funnel  being  placed  on  a  support  over  n 
small  glass  jar.  llic  liquid  will  then  soak 
ihrvugh  ihe  pores  of  the  filter,  leaving  t^ie 
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solid  matter  teliind.     The  prf'cipitate  is  to  he  washed  on  the  fiJltr, 
TcpMitcdly  pouring  distilled  water  upon  it  until  the  water  whic' 
through  the  paper  ceases  to  have  &ny  action  upon   test-papera  stained 
with  litmus  or  turmeric. 

The  filtering-paper  is  to  be  folded  in  the 
following  manner,  in  order  to  make  it  fit  the 
funnel.  Double  a  square  piece  in  half,  in  the 
direction  a  a  (fig  33).  Fold  it  again  in  the 
direction  b  h;  cut  off  the  comers,  as  shown  hj 
the  dotted  line,  and  then  let  the  folded  paper 
be  opened  by  thrusting  the  finger  into  it,  so 
that  three  folds  of  the  paper  may  he  on  the 
one  side  and  one  on  the  other.  A  cup  will 
thus  be  formed  (fig.  34),  into  which,  after  it 
is  place<l  in  the  funnel,  the  liquor  may  be 
poured.  AVc  have  spoken  of  washing  the  precipitate 
with  distilled  water.  The  some  shuuld  he  used  for 
making  aqueous  solutions,  and  for  diluting  acids  in 
all  analytical  operations.  Tlie  reason  of  this  is,  that 
spring  water  is  never  perfectly  pure,  but  a]n*ays  con- 
tains some  salts  or  earths  in  solution,  which  would 
yield  a  precipitate  with  some  of  the  reagents,  and 
give  rise  to  erroneous  conclusions.  When  heat  is 
applied  to  wuter  in  which  saline  and  earthy  matter  i«H 
diasolred,  the  water  rises  in  the  form  of  vapour,  leaving  the  salt  or  earth  V 
behind,  and,  on  condensing  this  vapour,  the  water  is  obtained  in 
a  state  of  purity.  This  is  the  process  of  distillation,  which  is  con- 
ducted by  means  of  the  apparatus 
•■''K  li-  represented  in  fig.  35.     A  head  of 

tinned  iron,  a,  fittcf]  to  the  vessel 
/j,  wliich  contains  the  water  to  be 
distilled,  is  connected  to  a  wonn, 
r,  passing  through  a  Tessel  which 
is  filled  with  cold  water,  in  order 
to  promote  the  condensation 
the  vapour,  which  trickles  as 
is  condensed  through  the  stop* 
cock  at  (/,  into  u  vessel  placed  to 
receive  it.  This  process  should 
be  conducted  very  slowly,  in 
order  to  obtain  the  water  in  a 
state  of  perfect  purity;  for,  should 
ebullition  be  allowed  to  take  place, 
some  of  the  foreign  matter  would 
rise,  mechanically  fiiispendod  in  tho  vapour,  and  would  be  carried  over 
with  it.  AVhou  distilled  water  cannot  he  procured,  rain  water,  collected 
as  it  falls  from  the  atmosphere,  at  a  distance  from  any  buildings,  may  h^ 
substituted  for  it. 

A  current  of  sulphuretted  hydrogen  gas  is  a  reagent  of  great  import- 
ance for  sepomtlng  different  incta\s  conlam<A'\ti\>\t  wwxtv^  ^riVxj^vsw.    "SSf* 
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slinll  therefore  describe  the  mo<le  of  prepfiring  it.  Sulphuretted  hydrogen 
may  be  obuined  either  from  protosulphuret  of  antimony  and  muriatic 
acid^  or  from  protosulphuret  of  iron  and  diluted  muriatic  or  sulphuric  acid. 
In  a.  g!ass  Hask  (fig.  3l>),  fitted  with  a  Fig.  38. 

cork  hanng  a  bent  glass  tube  pa^ising 
through  it,  let  sulphuret  of  antimony 
he  heated  by  moans  of  a  lamp,  with 
four  or  five  times  its  weight  of  strong 
muriatic  acid.  An  interchange  takes 
place  between  tJie  elementH  of  the  sub- 
stances present,  the  composition  of 
which  is  as  follows.  Aqueous  muriatic 
acid  consists  of  muriatic  acid  gas  and 
water.  The  elements  of  water  are, 
oxygen  and  hydrogen;  of  muriatic  acid, 
hydrogen,  and  clilorine.  Either  the 
water  of  the  acid^  or  the  acid  itself,  is 
decomposed. 

On  the  first  supposition,  tlie  oxygen  of  the  water  unites  with  the 
tiroony,  producing  the  protoxide  of  that  metal;  and  oxide  of  antimony, 
combining  with  the  acid,  forms  raiuiatc  of  antimony.  On  the  second 
supposition,  the  chlorine  of  the  acid  forms  a  chloride  with  the  antimony, 
and  in  both  cases  hydrogen  is  liberated,  either  from  the  water  or  the 
acid,  which,  uniting  with  the  sul{ihur  of  the  sulphuret,  produces  sul- 
phuretted hydrogen.  Sulphuretted  hydrogen  may  also  be  procured  from 
protosulphuret  of  iron,  and  .sulphuric  or  muriatic  acid  diluted  with  three  or 
four  times  its  weight  of  water.  In  this  ease,  the  water  is  decomposed;  its 
hydrogen  unites  with  the  sulphur  of  the  sulphuret,  and  sulphate  or 
muriate  of  antimony  remains  in  solution.  In  this  mode  of  preparing 
sulphuretted  hydrogen,  the  application  of  heat  is  unnecessary. 

Protosulphuret  of  iron  may  bu  obtained  by  igniting  common  iron 
pyrites,  which  is  a  deutosulpburet,  so  as  to  expel  one  proportion  of 
sulphur,  or  it  may  be  formed  by  mixing  two  parts  of  iron  filings  and 
rather  more  than  one  of  sulphur,  and  exposing  them  to  a  low  red  heat, 
excluding,  during  the  process,  access  of  air  as  much  as  possible. 

Bars  or  cylinders  of  iron,  copper,  zinc,  and  tin,  will  be  required  for 
precipitating  diflferent  metals  in  the  metallic  state  from  their  solutions, 
and  some  paper  should  be  provided,  stained  with  infusions  of  litmus  and 
turmeric,  as  tests  of  the  presence  of  acids  and  alkalies.  The  blue  colour 
of  the  litmus  paper  is  reddened  by  acids,  and  restored  by  alkalies,  and 
the  yellow  colour  of  turmeric  paper  is  changed  by  alkalies  to  rcddich. 
brown. 

The  reagents  necessary  to  be  procured  may  be  learned  from  an 
inspection  of  the  tables  which  follow. 
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"We  sLall  now  de5<*ribe  the  colours  and  appoarancos  of  the  precipi- 
tates produced  by  dlfforent  reap;rnts,  in  solutions  of  the  most  common 
eartlis  and  metallic  oxides.  These  will  be  rendered  more  strikinfj  by 
the  preceding  table.  Under  the  name  of  each  substance  placed  at 
the  bead  of  the  column,  we  hnye  giren  the  colour  of  its  precipitates,  with 
the  reagents,  the  names  of  which  are  placed  on  the  left  of  the  columns. 
Many  of  the.4e  precipitates  require  a  fuller  description  than  can  be 
given  in  the  columns:  they  have,  therefore,  been  distinjiuisbed  by  num- 
bers referring  to  paragraphs  marked  with  corresponding  numbers,  in 
which,  under  the  title  of  each  substance  placed  at  the  head  of  the 
columns,  will  be  found  such  explanatory  particulnrs  of  its  properties,  and 
of  tlio  conditions  necessary  to  the  success  of  the  experiment,  as  could  not  ba 
admitted  into  the  tabular  form.  Where  a  line  hath  been  drawn  across  a 
column,  it  denotes  that  the  substance  at  the  top  of  the  column  forms  no 
precipitate  with  that  reagent. 
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PoTASSA.    Potassium  40  4-  Oxygen  8  =:  40. 

1.  Tartaric  Acid. — This  precipitate  consists  of  crystals  of  blt;irtrate 
of  potassa.  The  tartaric  acid  must  be  in  excess.  The  precipitation 
takes  place  immediately  in  concentrated  solutions  of  potassaand  its  salts, 
but  not  until  after  some  time  in  those  that  are  dilute. 

2.  Chloride  vf  Plaiinuvi. — A  bright  yellow  crystalline  precipitate 
of  chloride  of  platinum  and  potassium.  Tliis  is  a  very  dolicate  test  of 
the  presence  of  potassa  and  its  salts,  if  the  mixture  be  evaporated  to 
dryness,  and  a  little  cold  water  be  afterwards  added. 

3.  Sulphate  of  Alumina. — The  solutions  both  of  the  potassa  and 
the  reagent  must  be  concentrated,  and  crystals  of  alum  (sulphate  of 
fdumina  and  potassa)  will  1)0  produced,  in  the  form  of  regular  octo- 
hedrons,  or  segments  of  octohedrons.  A  solution  of  pure  potassa  must 
first  be  saturated  with  an  acid. 

4.  Ilydrojluosilic  Acid. — This  precipitate  is  scarcely  perceptible  in 
dilute  solutions.  It  subsides  very  slowly,  and  is  hardly  less  transparent 
tluui  the  supernatant  liquor,  and  is  chiefly  discernible  by  producing  on 
opalescent  play  of  colours.  In  very  concentrated  solutions,  a  white 
troubling  is  immediately  produced,  the  transparent  gelatinous  precipitate 
soon  begins  to  subside,  and  no  opalescence  takes  place. 

5.  The  salt  of  potassa  is  to  be  fused  on  platinum  wire  at  the  point 
of  the  inner  flame,  when  a  violet-coloured  tinge  will  be  communicated 
to  the  outer  flame.  Tliia  colouring  of  tlir  flame,  however,  is  not  exhi- 
bited by  all  the  salts  of  potassa,  and  is  moro  feeble  in  some  than  in 
others. 

Tlic  best  teats  for  potassii  in  solutions  arc  chloride  of  platinum  and 
tartaric  acid.  As  chloride  of  ])latinum  produces  the  same  effects  in 
solutions  of  ammonia  as  in  those  of  potassii,  it  is  necessary  to  ascertain 
the  absence  of  ammonia  before  the  presence  of  potnssa  can  be  deter- 
mined. Ammonia  is  detected  by  its  smell,  and  by  giving  out  white 
fumes,  when  a  glass  rod,  moistened  with  strong,  but  not  fuming,  muriatic 
acid  is  held  over  the  lii^uld  containing  it 
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Soda.     Sodium  21  +  Oxygen  8  =  32. 

1.  Sulphuric  Acid. — Crystals  of  sulphuto  of  soda,  or  Glaulwr's  «alt*, 
in  four  and  six-sidtfJ  prisirn-t. 

2.  tlt/drofliioxiUc  Acid. — This  prcfipitutc  is  slight  and  upaleflcenr, 
and  is  not  produced  at  nil  in  weak  Bolutions. 

Soda  is  distiuguislied  from  other  alkaline  ^us<^s  by  yielding  crystids 
of  sulphate  of  soda  witii  sulphuric  acid,  by  not  being  precipitated  by  any 
reagent,  and  by  romiaunicnting  a  rich  yellow  colour  to  the  blo^vpipe- 
flanie,  when  fused  on  platinum  wire. 


LiTniA,     Lithium  10  +  Oxygen  8  =  18. 
1.   Carbonate  of  Sodn. — No  effect   is  produced   until  after   some  time, 
even    in   concentrated   solutions.      The    inconsiderable,   granular,    and 
sparingly-soluble  preoipit;ilc  which  then  takes  place,  is  carbonate  of  lithiti. 

2.  Chloride  of  Phlinum. — In  spirituous  solutions,  a  slight  Iruu- 
bling,  scarcely  discernible. 

3.  Phosphnie  of  Soda. — No  precipitate,  even  after  a  long  lime,  in 
the  cold;  but  if  the  mixture  be  boiled,  or  if  ammonia  be  added,  a  strong 
precipitate  taken  phice. 

4.  Phosphate  of  Polassa, — No  precipitate,  even  after  the  mixture 
has  stood  some  time,  or  after  boiling.  The  addition  of  ammonia,  how- 
eyer,  produces  by  degrees  a  strong  precipitate. 

Litbia  is  distin^juished  from  the  other  ;ilkalies  by  its  greater  neu- 
tralizing power. — bv  forming  sparingly-soluble  salts  with  carbonic  and 
phosphoric  acids, — by  the  chloride  of  lithium  being  highly  deliquescent, 
and  dissolving  in  strong  iUcohnI, — by  the  alcoholic  solution  burning  with 
a  beautiful  carmine-red  tiame, — and  by  all  the  salts  of  litbia  conimuui- 
cuting  this  red  tintje  to  the  flame  of  the  blowpipe.  When  a  s.ilt  of  Hthiu 
is  mixed  with  a  salt  of  potasf^a,  the  rc<l  colour  is  produced  eren  when  the 
pot;is.sa  is  in  excess;  but  wlien  mixed  with  soda,  the  yellow  flume  of  the 
soda  prevails  even  when  the  litbia  is  in  excess.  Lithia  is  distinguished 
from  the  alkaline  earths  by  forming  soluble  sidts,  and  therefore  yielding 
no  precipitate  with  feulphuric  and  oxalic  acids,  and  by  its  sparingly- 
soluble  carbonate  aftbrding  a  solution  which  changes  the  yellow  colour 
of  turmeric  paper  to  brown. 

Bajivta.  Barium  70  +  Oxygen  8  =  ^B, 
Baryta,  when  pure,  is  of  a  grayish-white  colour,  and  very  friunie 
When  moislenfd  with  water,  it  fulls  to  powder,  like  lime,  with  the 
evolution  of  heat,  and  has  nn  alkaline  rcAction  on  vegetable  blue  colours. 
With  a  larger  quantity  of  water,  it  forms  a  crystalline  muss,  completely 
soluble  in  hot  ^vatcr.  A  concentrated  solution  deposits  in  cooling,  the 
air  being  excluded,  crystals  of  hydrate  of  baryta.  This  hydrate  fuses 
very  easily  at  a  red  beat,  though  jiure  bar)ta  is  infusible  except  nt  a 
much  higher  temperature.  On  exposing  an  aqueous  solution  of  bnryfla 
to  the  atmosphere,  it  absorbs  carbonic  acid,  and  a  >vliite  insoluble  pre 
cipjtuto,  the  carbonate  of  barjfa,  subsides.  It  is,  therefore,  a  good  te«t 
for  the  presence  of  ciirbonic  ac'vd.  in  ^^vaeoMs  \\\\v\.uTCa. 


■ 
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1.  Pure  Potasxa. — A  voluminous  precipitAtef  wLicb  disappears 
almost  ealirely  on  the  nddilion  of  a  cunsitlerable  quantity  of  nater,  pro- 
ridcd  tiie  potassa  was  quite  fipco  from  carbonic  acid.  This  solution 
atibrds,  after  a  time,  a  wliite  precipitate,  by  absorbing  carbonic  acid  from 
the  atmospliLTC. 

2.  Carbonate  of  Poiassa,^-A  white  precipitate  of  carbonate  of 
E]>a^yti^  soluble  in  free  acids. 

3.  Bicarhonale  of  Poianxa,'~'V\\G  same  precipitate  as  the  last,  but 
^with  cflTcrresocuce,  in  consequence  of  the  disengagement  of  carbonic  acid 
tJgas.     This  effervescence  is  in  most  cases  the  only  difference  between  the 

effects  produced  by  the  carbonate  und  bicarbonate  of  potassa,  when  em- 
ployed us  reagents. 

4.  Oxalic  Acid. — No  precipitate,  except  in  very  concentrated  solu- 
tions, and  in  those  not  for  some  time.  Tlte  addition  of  pure  ammonia 
causes  a  precipitate,  except  in  very  dilute  solutions. 

5.  Sulphuric  Acid. — The  most  diluted  solutions  of  baryta  giT^, 
Lirith  this  reagent,  a  white  precipitate,  insoluble  in  free  acids. 

6.  Pliosphanof  Soda. — Neutral  jdiosphate  of  so<la  produces  a  white 
precipitate,  not  augmented  by  tlie  ud'iitiou  of  ammonia,  and  not  soluble 
in  free  nitric  or  muriatic  acid. 

7.  Ilt/drojluosific  ^cirf.— After  a  time  a  crystalline  precipilatC| 
incarly  insoluble  in  free  nitric  or  muriatic  acid. 

Baryta  is  distinguitshcd  from  other  substances  thus; — It  dissolves 
in  water,  and  furms  an  alkaline  solution.  It  yields  a  white  precipitate 
with  the  alkaline  carbonates,  and  it  is  precipitated  l>y  suljiliuric  acid  and 
the  soluble  sulphates,  as  a  white  sulphate,  insoluble  both  in  acid  and 
alkaline  sulutious.  It^  solution  in  muriatic  aoid  forms,  by  evaporation, 
crystals  in  the  form  *if  four,  six,  or  eight-sided  tables,  not  soluble  iu 
alcohol,  and  wliieh  undergo  no  change  on  ex])osure  to  the  air.  Salts  of 
baryta  impart  a  yidlow  tinge  to  Hame,  but  the  l)lowpipe  affords  no  certain 
criterion  by  which  its  presence  can  be  detected.  All  its  soluble  salts  are 
poisonous. 

Stromia.     Strontium  44  -1-  Oxygen  8  =  52, 

FiJJUt  itrontia  resembles  baryta  in  appearance  and  infuslbility,  in 
poasessing  alkaline  pro|>crties,  and  in  slaking,  when  moistened  with 
wmter,  thus  forming  a  hydrate,  which  fuses  at  a  red  heat,  but  is  not 
decomposed  by  the  most  intense  heat  of  a  wind  furnace.  It  is  insoluble 
in  alcohol,  but  soluble  in  boiling  water,  and  a  hot  and  concentrattd 
solution  deposits,  on  cooling,  transparent  crystals  in  the  form  of  thin 
quadrangular  tables. 

1.  Pure  Potassa. — The  behaviour  of  solutions  of  strontia  with  the 
pure  and  carbonated  alkalies,  and  with  phosphate  of  soda,  is  precisely 
the  same  as  that  of  solutions  of  b:iryta, 

2.  Oxalic  Acid. — In  neutral  solutions,  a  slight  troubling.  If  they 
are  rery  dilute,  the  opalescence  does  not  take  jdace  for  some  time.  The 
addition  of  ammonia  causes  an  immediate  precipitate. 

3.  Sulphuric  Acid. — A  white  precipitate,  insoluble  iu  free  acids. 
Strontia  is   distinguished  from   baryta  by  forming,  with  muriatic 

ncid,  a  salt  which  crystallizes  in  blcndet  hcxa^owaX  ^TVim%^^OC\«{!kS.'aR.^%"\sVj 
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a  moist  atmosphere,  and  dissolves  &eeljr  in  alcohol.  This  alcoholic 
solution  burns  with  a  bright  carniiao*rcd  colour,  and  most  of  the  salts  of 
strontia  iinpnrt  thn  same  colour  to  the  tlame  of  the  blowpipe  when  faM«l 
on  the  pliUlaum  wire.  It  possesses  this  propertr  in  comuLun  witli  lithia, 
from  which  it  is  distinguished  by  giving  a  precipitate  with  carboiuU«d 
alkalies.  This  red  colour  of  its  flame  distinguishes  it  from  harjrta,  from 
which  it  miiy  also  be  known  by  giving  no  precipitate  with  bydrofluosilic 
add,  and  by  the  greater  solubility  of  its  sulphate.  Baryta  is  so  com- 
pletely ]>recipitated  from  a  solution  of  one  of  its  soluble  salts  by  an 
excess  of  sulphate  of  soda,  that  its  presence  cannot  afterwards  be  detected 
by  any  reagent;  but  when  a  solution  of  a  salt  uf  atrontia  is  treated  with 
tlie  same  ruiigent,  so  much  sulphate  of  strontia  remains  in  solution, 
that  the  filtered  liquor  gives  a  white  precipitate  with  carbonate  of  soda 
or  potassa. 

Limb.     Calcium  20  +  Oxygen  8  =  28. 

PrRG  Hmo  is  white  and  friable.  It  has  a  great  affinity  for  wai 
forming  with  it  a  bulky  hydrat*?,  with  the  evolution  of  grenl  heat  in  the 
process  of  slaking.  This  hydrate  is  s]iaringly  soluble  in  water^  and  more 
soluble  in  cold  than  in  hot  water.  The  solution  has  a  caustic  taste, 
changes  the  blue  colour  of  infusion  of  violets  to  green,  reddens  litmus 
paper,  and  changes  to  brown  the  yellow  colour  of  turmeric  paper.  It 
attracts  carbonic  acid  from  the  air,  with  which  it  gniduuUy  form;  a  pre- 
cipitate of  carbonate  of  lime.  Lime  water  is  also  rendered  turbid  by  a 
solution  of  carbonic  acid,  but  recovers  its  transparency  on  the  aJditiou 
of  a  larger  quantity,  bec4iuse  lime  is  soluble  in  an  excess  of  (tarbonio 
acid.  l*ure  lime,  as  also  its  hydrate,  is  infusible,  except  by  the  oxy- 
hydrogen  blowpipe,  aiid  even  by  that  with  difficulty,  It  may,  in  fact, 
be  considered  one  of  the  most  infusible  bodies  in  nature.  If  possesses^ 
in  common  with  baryta  mid  strontia,  the  property  of  becoming  highly 
luminous  when  exposed  to  a  full  red  heat. 

1.  Thr  Pure  ami  Carhonoted  AlkaHcs  and  Phosphate  of  Soda  pro- 
duce the  same  precipitates  in  solutions  of  lizae  as  in  solutions  of  baryta, 
and  strontia. 

2.  Oxalic  Acid  and  Oj-ainte  of  Ammonia  botli  produce  a  white  prc- 
cipitfite,  even  in  very  dilute  solutions.  The  latter  is  a  rcfy  delicate  test 
for  lime,  by  which  it  may  be  distinguished  from  most  other  substances^ 
except  baryta  and  strontia,  both  of  which  form  s)>Rnngly-so]uble  oxalates. 
The  oxalates  of  these  three  earths  are  soluble  in  water  acidulated  with 
muriatic  acid. 

3.  Sulphuric  Acid^  and  Solutions  of  Ike  Sulphaies. — The  calcareous 
solution  must  be  moderately  concentrated.  The  most  diluted  solutions 
of  l>aryta  and  strontia  yield  a  precipitate  with  diluted  sulphuric  acid,  and 
the  precipitate  is  insoluble  in  nitric  and  muriatic  acids.     No  precipitat« 

of  sulphate  of  lime  takes  place  in  diluted  calcareous  solutions,  nor  with  ^ 
diluted  sulphuric  acid,  and  the  prceipitatcd  suljdiato  of  lime  is   soluble  | 
in  nitric  acid.     Ijnic  is  further  distinguished  from  bnryta  and   strontia 
by  the  following  characters.     Nitrate  of  lime  crystallines  in  prisms,  is 
very  deliquescent,  and  soluble  in  alcohol.     Tlie  nitrates   of  baryta  and 
strontia  crystallize  in  regular  ocXoVicdroTL«^  ot  ^e^-oMAvVsckV  Q<\<^<>t^sn^a^ 
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aro  not  deliquescent,  and  do  not  dleiitolre  in  pure  alcohol.  Solutions  of 
salts  of  haryta  fonn  a  crystalline  precipitate  with  hydrofluosilic  acid; 
calcareous  salts  do  not.  Halts  of  lime,  like  tUoae  of  baryt^i  and  strontia, 
are  distinguished  from  the  alkaline  salts  by  yielding  a  precipitate  with 
alkalies.  The  alcoholic  solutions  of  salts  of  lime  burn  with  a  red  flame, 
and  some  of  its  salts  commuaicate  the  same  colour  to  the  blowpipe- 
flame,  when  fused  on  the  platinum  wire. 


I 


^ 
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Magnesia.     Magnesium  12  +  Oxygen  8  =  20. 

Pore  magnesia  is  a  white  pow;der,  without  taste  or  odour,  iniusible, 
and  nearly  insoluble  in  water.  J^Ioisteneil,  and  laid  on  litmus  paper, 
which  has  been  reddened  by  an  acid,  it  restores  the  blue  colour,  and  it 
reddens  tunneric  paper,  but  does  not  change  the  colour  of  infusion  of 
yiolets.  Magnesia  has  a  weaker  affinity  than  lime  for  water,  for  when 
moistened,  it  gires  out  no  heat,  and  the  resulting  hydrate  is  decomposed 
by  a  red  heat. 

1.  pure  Polassa.^A  solution  of  pure  i>otas8a  produces,  in  mag- 
Uesion  solutions,  if  neutral,  a  white  florculent  precipitate,  which  doei 
not  dissolve  ou  diluting  the  liquid  with  watur.  This  is  one  of  the  cha- 
racters by  which  it  is  distinguished  from  baryta,  strontia,  and  lime. 
Muriate  of  ammonia  prevents  this  precipitate,  and  dissnlres  it  when 
formed;  but,  under  such  circumstances,  a  precipitate  takes  place  on 
boiling  the  mixture. 

2.  Pure  Ammonia. — In  neutral  solutions  a  white  and  bulky  pre- 
cipitate, soluble  in  muriate  of  ammonia.  This  precipitate  distinguishes 
solutions  of  magnesia  from  those  of  baryta,  strontia,  and  lime,  on  which 
ammonia  produces  no  elfect. 

3.  Carbonate  of  Pot msa. — In  neutral  solutions  a  Tolumi nous  pre- 
cipitate, soluble  on  the  addition  of  muriate  of  ammonia,  which,  if  pre- 
Tiously  present,  prevents  a  precipitate  until  the  mixture  has  been  boiled. 
No  precipitate  takes  place  with  carbonate  of  potassa  in  magncsian  solu- 
tions, containing  much  free  acid,  and  which  are  not  rery  concentrated, 
unless  the  mixture  is  boiled. 

4.  Bicarhonaie  of  iVa.T*rt.— Xo  precipitate  in  the  cold,  even  in 
neutral  and  concentrated  solutions. 

5.  Carbonate  of  Ammonia. — No  precipitate  in  the  cold.  The  pre- 
cipitate produced  by  boiling  dissolves  in  muriate  of  ammonia. 

6.  Htfdroxutphitrei  of  Ammonia. — When  this  reagent  causes  any 
precipitate  in  magnesian  solutions,  it  is  because  the  bydrosulphurct 
contains  free  ammonia. 

7.  Ojcalatp.  of  Ammonia. — No  precipitate  is  formed  by  this  reagent 
in  moderately-diluted  solutions  of  magnesia.  Magnesia  may  thus  be 
distinguished  and  sepanited  from  lime. 

8.  Sulphuric  Acid. — No  precipitate.  This  property  distinguishes 
magnesia  from  baryta  and  stroiitia. 

1).  Phosphate  of  Soda  occasions  a  precipitate  in  neutral  and  con- 
centrated solutions  of  magnesia.  No  precipitate  is  formed  in  the  cold  in 
dilute  solutions,  but  a  precipitate  ai)pears  on  the  mixture  being  boiled, 
and  docs  not  redissolve  as  the  liquid  cools.  Caustic  ammonia  and  car- 
bonate of  ammonia  cause  an  imme^XQ  ^Te^^\XA,\fc  u\  TiKaSx^iLTaaspawia^ 
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solutions  which  Lave  Iwen  treated  with  phosphate  of  soda,  when  too 
much  diluted  to  produce  any  precipitate  in  tho  cold. 

Mapncaianiay  he  detccti'd  hy  the  following  properties.  Its  muriate 
and  nitrate  un?  very  deliquescent,  and  are  soluble  in  alcohol,  aud  it« 
sulphate  is  very  soluble,  its  neutral  solutions  arc  distiiiguUhed  from 
solutions  of  alkaline  salts  by  the  whit«  precipitate  which  they  giro  with 
pure  ammonia  and  carbonate  of  potassa,  and  from  the  alkaline  earths/hy 
giving  a  precipitate  with  pure  ammonia.  Its  acid  solutions  ore  distin- 
guished from  those  of  potassti  and  soda,  by  yielding  a  while  precipitate 
with  a  solution  of  phosphate  of  soda,  after  being  supersaturated  with 
ammonia,  and  from  lithio,  the  only  one  of  the  alkalies  which  forms  a 
sparingly-soluble  compound  witli  phosphoric  acid,  by  giving  a  precipitate 
with  an  excess  of  potassa  after  being  boiled.  From  a  solution  of  baryta 
and  Btrontio,  its  acid  Holutions  are  distinguished  by  affording  no  preci- 
pitate with  dilute  sulphuric  acid;  and  from  solutions  of  lime,  by  their 
behaviour  wth  oxalate  of  ammonia. 

IJcfore  the  blowpipe,  salts  of  magnesia  may  he  det*?cted  by  heating 
them  on  charcoal,  moistening  the  assiiy  with  a  solution  of  nitrate  of 
cobalt,  and  again  strongly  heating  it,  when  the  mass  will  ac«juire  a  pale- 
red  colour.  Pure  mjignesia  and  the  carbonate  are  to  be  made  into  a 
paste  with  water  before  they  arc  ignited,  and  treated  with  a  solution  of 
nitrate  of  cobalt.  The  presence  of  metallic  oxides,  alkalies,  aud  earths, 
(silica  excepted,)  prevents  the  production  of  this  red  colour. 

AxcMiNA.     Aluminum  10  +  Oxygen  8  =  18. 

AirMiNA,  in  a  state  of  purity,  is  insoluble  in  water,  but  soluble  in 
acids,  until  after  ignition,  when  it  becomes  (|uite  insoluble  in  some,  and 
nearly  so  in  others.  It  is  best  dissolved  after  ignition  by  digestion  in 
concentrated  muriatic  acid,  slightly  diluted  with  water.  Its  soluble 
compounds  have  no  action  on  test  papers.  Alumina  is  infusible,  though 
less  so  than  lime  and  magnesia.  Its  powerful  affinity  for  water  has 
already  been  noticed. 

1.  Pure  Putajxn, — By  this  reagent  alumina  is  precipitated  afi  a 
bulky  hydrate,  which  entirely  rcdissolves  in  an  excess  of  potaasa.  la 
this  solution,  a  solution  of  muriate  of  ammonia  produces  a  precipitate. 

2.  Ammonio. — A  voluminous  precipitate,  insoluble  in  any  excels 
of  ammonia.  The  ]jresence  of  muriate  of  ammonia  does  not  prevent  this 
precipitate,  nor  yet  a  prpcipitate  with  the  carbonated  alkalies. 

3.  Hifdrosulphuret  t)l\'lmmonia. — Sulphuretted  hydrogen  gas  is  set 
free,  and  pure  alumina  is  precipitated,  which  is  soluble  in  a  solutioxi  of 
potassa. 

4.  Phosphate  of  Soda. — A  voluminous  precipitate,  soluble  in  acids;, 
and  in  a  solution  of  potassa. 

5.  Sulphuric  Avid. — If  a  concentrated  solution,  either  of  pare 
pottLssn  or  its  carbonate,  be  mixed  with  a  solution  of  alumina,  and  a 
slight  excess  of  sulphuric  acid  be  then  added,  crystals  of  alum  >vill,  after 
a  time,  be  formed. 

Alumina  in  solution  Is  distinguished  from  solutions  of  the  alkalies, 

2»/^vi/ig  a  white  precipitate  ^vith  the  alkaline  carbonates  and  caustio 

ammonia  — from  tlic  alkaline  coxI^ls,  (^eiiAt^X.  raai^'Esswa^  V^  "v^.^  VqoXri 
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precipitate  witli  ammonia, — and  from  magnesia,  1>y  its  precipitate  with 
pure  potaRsa,^being  soluble  in  an  excess  of  potHSSia,  and  insoluble  in 
muriate  of  ammonia. 

Before  the  blowpipe,  alumina,  and  most  of  its  compounds,  may  be 
detected  by  heating  them  on  charcoal  with  nitrate  of  cobalt,  in  the 
manner  described  under  magnesia,  when  a  fine  blue  colour  will  be  com- 
municated to  the  assay. 

Glucina,  yttria,  and  zirconia,  occur  in  such  small  quantities,  and  in 
so  few  minerals,  and  those  so  rare,  that  wc  shall  pass  them  over,  and 
proceed  to  describe  the  mode  of  detecting  silica,  which  is  one  of  the  raoitj 
abundant  substances  iu  nature^  and  we  ahHlI  adopt  that  nomenclature  1 
which  describes  it  as  silicic  acid,  and  its  compounds  as  silicates.  Silicic 
acid,  then,  as  prepared  artificially,  is  a  whito,  gritty  powder,  without 
taste  or  smell,  very  infusible  in  the  lire,  and  even  by  roitaic  electricity, 
but  before  the  oxy-hydrogen  blowpipe  it  fuses  more  readily  than  either 
lime  or  magnesia.  Native  silicic  acid,  which  occurs  crystallized  in  rock 
crystals,  and  massive  in  common  quartz  and  flint,  is  insoluble  in  all  acids 
except  the  hydruHuoric,  but  is  dissolved  in  a  solution  of  potassa  or  soda. 

Silicates  which  contain  an  excess  of  alkaline  base  are  soluble  iu 
water,  hut  become  more  insoluble  in  proportion  to  the  quantity  of  silicic 
acid  which  they  contain ;  and  when  they  contain  a  great  excess  of  it,  are 
quite  insoluble  in  water,  and  all  acids,  except  the  hydrofluoric.  Glass 
may  be  mentioned  as  an  example  of  a  silicate  insoluble  from  an  excess 
of  acid.  Tlie  fused  mass  resulting  from  the  ignition  of  a  siliceous  mineral 
with  thrice  its  weight  of  a  carbonated  alkali,  is  a  silicate  soluble  in 
water.  When  such  a  silicate  is  treated  with  concentrated  muriatic  acid, 
the  silicic  acid  is  precipitated  as  a  jelly.  If  a  large  quantity  of  water  be 
present,  and  if  the  acid  be  added  gradually,  the  alkali  may  he  perfectly 
neutralized,  wliile  all  the  silicic  acid  remains  in  solution.  Partial 
evaporation  of  this  solution  produces  a  jelly,  and  on  evaporating  it  to 
perfect  dryness,  and  heating  the  residue  with  water,  the  silicic  acid  is 
rendered  insoluble,  and  may  be  separated  by  filtration  from  the  earths 
and  metallic  oxides  with  which  it  was  combined,  and  which  are 
redissolved  on  digesting  the  dried  mass  with  water  acidulated  with 
muriatic  aeid. 

There  are  some  native  silicates  which,  though  insoluble  in  water, 
are  soluble  in  concentrated  muriatic  acid,  and  tbey  exhibit  phenomena 
of  two  different  kinds  during  decomposition.  i!k>me,  when  reduced  to 
powder,  and  treated  with  cold  muriatic  acid,  form  a  gelatinous  mass,  mth 
disengagement  of  heat.  On  the  addition  of  water,  the  bases  previously 
combined  with  the  silicic  acid  are  dissolved  in  tlie  state  of  metallic 
chlorides,  and  the  free  silicic  acid  remains  in  the  form  of  delicate  flocks. 
To  this  class  belong  the  zeolites. 

Other  native  silicates  that  are  soluble  in  acids  can  only  be  decom- 
posed by  long  digestion  in  muriatic  aeid,  and  produce  no  gelatinous  mass. 
Native  silicates  which  resist  the  action  of  acids  are  converted  mto 
alkaline  silicates,  soluble  in  water  by  fusion  with  carbonated  alkalies. 
There  are  a  few  native  silicates  which  cannot  be  decomposed  either  by 
acids  or  fusion  with  carbonated  alkalies.  These  arc  decomposed  by 
ignition  with  caustic  potassa.     In  ihia  \>iw:c%'i  vV*i  <:x^t^^  -ovxwxNAfc  ^ 
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lilver  initead  of  platinum^  because  pure  potassa  acts  upon  the  latter 
metal. 

From  the  list  of  natirc  silicates  soluble  in  muriatie  acid,  we  select 
the  following  as  the  least  rnro^  though  none  of  them  can  he  said  to  he 
Tery  common:  anulcimo,  leucile^  tubular  spur^  meerschaum,  ttilbite, 
bphene,  and  piti;hblende.  The  following  are  the  most  common  of  thoM 
native  silicates  wJiich  cannot  be  decomjiosed,  except  by  fusion  with  car- 
bonate of  potassa  ur  soda:  felspar,  audulusite,  uliviuo^  prehnite,  mica, 
chlorite,  hornblende,  nugite,  diallage,  epidote, garnet,  tourmaline,  emerald, 
topaz,  steatite,  serpentine,  pumice,  obsidian^  nnd  pitelmtone. 

Zircon,  cyanite,  and  cymnphane,  or  chrysob«ryl,  are  the  only  thrae 
native  silicates  which  require  for  thvir  decomposition  ignition  with  caustic 
potassa. 

Before  the  blowpipe,  silicic  acid  alone,  on  charcoal  or  platinum,  is 
infusible.  It  does  not  dissolve,  or  dissolves  very  sparingly,  in  niierocosuiio 
salt.  In  bomx  it  dissolves  completely,  yet  slowly,  into  a  transparent 
glass.  With  soda  it  melts,  with  eflforvescence,  into  a  colourless  transpa- 
ront  bead  of  glass.  As  there  are  few  substances  which  form  a  bead  wiih 
Bodii,  and  none  but  silicic  acid  which  form  a  colourless  transparent  glafls, 
this  is  an  excellent  characteristic  of  silicic  acid  in  the  dry  way,  as  iU 
insolubility  in  all  acids  except  hydroiluoric  is  by  the  humid  process 


The  substances  whose  chemical  characters  we  have  now  described 
ail  of  tJicm,  in  a  greater  or  less  degree,  essential  iugredieuts  of  rooks. 
The  sajne,  u-s  we  have  before  observed,  cannot  l>e  said  of  those  metals 
(iron  excepted)  whose  combinations  with  oxygen  form  neither  alkalies 
nor  earths.  Nevertheless,  there  are  few  rocks  iu  ^vhich  some  of  them 
do  not  occur,  in  beds,  in  veins,  or  disseminated;  and  some  are,  in  a  great 
measure,  peculiar  fo  certain  formations.  It  is,  therefore,  of  importance 
to  the  geologist  to  be  able  to  recognise  Lliese  metuls,  and  their  couipounds, 
when  he  meets  with  them;  and  this  being  the  case,  we  shall  proceed  to 
describe  the  chemical  characters  of  most  of  the  metals,  omitting  the  more 
rare,  in  tlie  siirae  niunner  that  we  have  just  described  the  behaviour  of 
the  alkalies,  and  of  the  most  common  of  the  earths,  towards  reagents. 

Some  of  our  readers  may,  ]>crhaps,  consider  these  details  as  dry  and 
uninteresting,  and  may  think  that  we  are  dwelling  too  much  on  the 
chemical  and  mineralogical  part  of  our  subject;  but  without  some  know- 
ledge of  mineralogy,  it  is  in  vain  to  think  of  studying  geology;  and  it  is 
a  common  complaint  among  those  who  hare  read  some  of  the  best 
treatises  extant  on  that  seience,  that  they  find  themselves  unable  to 
profit  by  tliem,  because  of  their  ignorance  of  mineralogy,  which  prevents 
their  attaching  any  dcfiuite  ideas  to  the  names  of  minerals  and  rocks 
M'hich  they  find  mentioned  in  those  works:  whereas  the  writers  of  most 
introductions  to  geology  give  their  readers  crc<lit  for  a  knowledge  of 
minerals,  or  refer  them,  if  ignorant  of  them,  to  living  instructors  and 
well-arranged  collections.  This  is,  without  doubt,  the  easiest  and 
quickest  method  of  aajuiring  the  requisite  knowledge;  and  to  those  who 
Joasj-  ha  wLihia  reuch  of  such  advanUgEt^  ^^  dbU^  N«\aKSk^«.  ^^xtssti 
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may  te  superfluous:  yet  even  to  those  we  would  say,  that,  how- 
ever wt'li  they  may  be  able  to  recognise  niinenils  by  the  eye,  they  have 
much  to  loam,  if  they  know  them  by  the  eye  only,  and  will  derive  great 
benefit  from  a  chemical  examination  of  their  composition;  while  thoac 
students  who  reside  in  remote  parts  of  tlie  countr)',  in  the  heart,  perhaps, 
of  a  mineral  district,  but  at  a  distance  from  lectures  and  cabinets,  must  be 
their  own  instructors,  and  must  make  rhc  rocks  around  them  their  museum. 
Wc  flatter  ourselves  that  to  such,  tlii*  part  of  our  work  will  not  be  unin- 
terestinf;.  The  blowpipe  and  cliemioul  tests  must  be  their  great  resource. 
Practice  and  perseverance  will  soon  render  them  expert  in  the  use  of 
them,  and  will  engender  a  habit  of  eiamiuing  the  composition  of  every 
substance  they  meet  with,  which  will  prove  a  never-failing  source  of 
instruction  and  amusement.  Perhaps  it  may  be  attended  with  other 
advantages,  and  may  lead  to  fame  and  profit.  It  may  be  the  means  of 
■ending  down  their  names  to  posterity,  as  the  discoverers  of  new  simple 
bodies,  yet  unknown  lo  chemists,  which  may  be  destined  hereafter  to 
play  as  important  n  part  in  n)edicine  as  iodine,  or  to  be  as  useful  to 
science  and  the  arts  as  platinum.  It  may,  perhaps,  enable  them  to  dis- 
cover that  some  valuable  ore,  having  a  stony  character,  is  used  as  a  nmte- 
rial  for  the  repnir  of  roads,  or  to  detect  a  sufficient  quantity  of  the  precious 
metals  in  the  waste  of  some  mine,  to  render  it  no  less  valuable  than  the 
ore  itself.  It  is  not  many  years  since  the  roads  of  Derbyshire  were 
mended  with  an  ore  of  einc,  through  ignorance,  and  there  are  mines  in 
Cornwall  which  ha-e  recently  jaehled  a  profit  of  several   thousands  of 

i  hy  means  of  the  silver  extracted  from  the  old  heaps  of  refuse. 
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Dynamical  Effect  qf  Friction- 
EUctricity, 

M.  Pkltier  having  placed  horizontally. 
lA  the  magnetic  meridian^  a  plutc  of 
copper  about  twenty  inches  long,  ami 
2'4  in.  wiilc,  a  Ihouiiht  struck  him  to  rub 
it  with  a  second  copi)er-plate,  which  was 
only  2*-l  in.  square.  One  of  the  threada 
of  a  galvanometer  touched  the  northern 
extremity  of  the  larger  plate;  the  other 
was  attarhed  to  the  amaUor  or  rubbing- 
plate,  which  had  a  handle  cither  of  wood 
or  6f  resin,  in  order  that  the  hand 
whichpiitit  inmotioinihouMnotwarmit. 
All  the  rubbin;js  were  in  one  direction. 

Twelve  rub-*,  directeii  from  north  to 
south,  produced  in  the  needle  of  the 
(fttlvanonieter  a  doviatiorvof  about  ibirly 
deffr^e*.  The  direction  gf  the  deviation 
evinced  nci^ativc  electricity. 

Twelve  rubs,  directed  from  south  to 
north,  raubed  a  deviation  of  about  the 
«iiaie  extent,  but  in  the  opposite  direc- 
tion, or  that  which  would  be  given  by 
positioe  electricity. 

Wlien  the  point  of  attachment  of  ono 
thread  of  tlio  ^alvanoraeier  was  carried 
from  the  north  to  the  south  of  the  larger 
or  horizontal  plane,  the  phenomenon 
preserved  the  name  character;  there  was 
a  diOerence  iu  the  amount,  only,  of  the 
deviation. 

Difft-rencea  of  quantity  were  also 
observed,  according  as  the  position  of 
the  point  of  attachment  of  the  second 
thread  on  the  second  plate,  permitted 
this  pointtofuilowor  precede  therubbing- 
ed^re  (lurini^  the  moliun. 

When  the  larger  plate  was  in  the 
plane  of  the  ninffnelic  equator,  the 
rubbinfr  Imd  no  effect. 

It  lias  been  said,  that  the  larger  rop- 
per-platc  was  2'4in.  brood;  it  was  there- 
furo  practicable  to  place  titia  broad  fiice 
Vertically,  and  still  preserve  the  plane 
in  the  magnetic  meridian.  When  in 
this  position,  the  rubbing  on  the  western 
fdCe  (wbichever  fucc  otherwise  it  was) 
led  always  to  a  deviation  sensibly  larger 
than  the  rubbing  on  tlic  eastern  face. 

It  should  also  he  added,  that  was  it 
not  inditferent  whether,  when  the  ^lalc 
Jajf  borizontaUyt  it  was  nibbed  oi\  V\iq 


upper  or  the  lower  surface.     Rubbing 
on  the  superior  face  gave  constantly  a 
greater  deviation  of  the  needle  of  the 
galvanometer,  than  the  rubbing  on  thi^H 
face  which  was  turned  downwards.         H 

The  results  given  by  the  horizontal  ^ 
plate  when  it  was  exposed  to  the  earths 
magnetism  only,  were  repealed  nearly^ 
to  the  same  amount  of  ititensity.  if  the^| 
plate  wus  placed  upon  a  magnetized  ^ 
bar,  with  an  intertaediate  body,  such 
as  a  thin  board. 

A  inagnclizcd  bar  placed  in  the  plane 
of  the  magnetic  equator*,  ond  on  which! 
a  plate  of  bofl  iron  is  drawn,  gives,  as 
the  direction  of  the  deviations,  result 
perfectly  similar  to  those  of  the  hori- 
zontal plate  of  copper,  if,  a*  the  theot 
requires,  attention  l»e  paid  to  consider 
that  emi  of  the  bar  which  is  turned  to 
wards  the  south  as  the  northern  pole, 
ond  vicc-vcrsd. 

Substitute  fof  Frogs  in  Galvanic     I 
Erperiments.  ■ 

pERSoxs  who  may  hare  occasion  to 


en 

nefl 
chfl 

ri-^l 


repeat  Galvani's  experiment  on  the  lei 

be 
hear  of  some  substitute,  which  will  en 


of  fiugs,  will   doubtless  be    pleased 


able  thetn  to  dispense  with  the  disgust- 
ing operations  of  cleaning,  skinning* 
&c  ,  which  are  necessary  before  the  legs 
of  a  frog  can  be  used.  A  lug  of  the 
common  grasshopper  may  be  made  to 
exhibit  the  muj^cular  contractions ;  and 
as  it  appears  to  be  easily  alfected  by 
electricity,  can  frequently  !»«  obtained 
when  frogs  cannot,  can  be  prepared  at  a 
minute's  notice,  and  rctaius  its  irrita- 
bihty  for  Hvc  or  ten  minutes,  it  forms 
an  excellent  substitute. 

The  inelhud  of  preparation  conaistft 
merely  in  removing,  with  a  sharp  pen- 
knife, from  each  side  of  the  thick  part 
of  one  of  the  leaping  legs,  a  portion  of 
the  skin,  so  a:*  to  expose  the  tle:}h ;  ihei 
by  laying  the  under-aide  of  the  leg  upc 
a  small  piece  of  moistened  zinc,  ai 
bringing  a  piece  of  copper  in  com 
with  the  tlesh  exposed  on  the  up| 

*  By  adopting  this  position  the  compi 
eaUon  wUicli  roflulbt  from  tlie  iaHaenco 

^  1(ATQS^X\B^  Taa.^C^M9ai''A  w^MSm^ 
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sitlo,  no  motions  will  bo  observed  until 
the  copper  also  touches  tho  ziiif,  when 
quick  movements  or  jerks  of  the  lower 
purt  of  the  leg  will  be  seen,  each  lime 
that  contact  is  made. — Bailey.  Silli- 
man's  Journal. 

Unfortunate  Nomenclature. 

At  one  of  the  meetings,  durinff  the  pre- 
sent session,  of  the  first  scientific  society 
in  the  "  modern  Athens,"  a  paper  was 
read,  the  principal  subject  of  which  was 
the  proiluction,  and  remarkable  effects,— 
of  waves  in  canaU. 

During  the  reading  of  this  paper,  and 
in  the  subsequent  discussion  and  con- 
versation, the  following  'phrases  oc- 
curred, and  were  noted,  as  a  curious 
specimen  of  cros8-rea<iing.  Considering 
the  preciition  and  distinctness  which 
generally  prevails  in  scientific  language, 
it  would  appear  difficult  to  reconcile 
thera  with  each  other,  and  paradoxical 
to  assert,  that  all  of  them  were  true: 
but  such  was  the  fact. 

"Tlie  wave  was  a  solid  of  least  resist- 
ance,— was  a  mass  of  fluid  particles, — 
had  a  fine  entrance, — was  large,  solitary, 
progressive, — was  of  oak  ! 

"  The  wave  was  constructed, — was 
propagated, — was  built, — was  generated 
in  two  ways,  by  the  addition  of  a  solid 
to  a  limited  portion  of  quiescent  fluid, 
and  by  the  addition  of  a  given  quan-  I 
ty  of  fluid  f 

The  wave  must  not  be  confounded 
with  tho  Dirleton,  the  Raith,  and  the 
Houston, — should  be  carefully  distin- 
guished from  certain  elevations  on  the 
surface  of  a  fluid  rhich  may  likewise  be 
included  under  llic  generic  title  of  wave- 
Observers  who  do  nut  make  this  discri- 
mination will  he  led  into  great  confu- 
sion t 

**  Tlie  wave  was  made  the  subject  of 
experiment  at  seven  different  degrees 
of  immersion. — has  had  experiments 
made  upon  its  age  and  history,  its 
genesis  and  propagation,  its  route  from 
the  lime  and  place  of  its  generation,  to 
the  time  and  place  of  its  observation  ! 

"  Tho  wave  was  put  in  pretty  rapid 
motion  by  a  couple  of  liorses.  and  tlven 
stopped,  to  allow  the  wave  to  move  for- 
ard, — was  attempted  to  be  followed  on 
t.  but  its  motion  was  found  too  rapid. 
Und  a  horse  was  necesssry  to  over- 
ke  it! 

"  The  wave  on  the  summit  of  a  wave 
vas  found  to  be  more  easily  directed 
Vol.  hi. 


n     w 


than  when  the  wave  was  behind  a  wave, 
— its  lines  of  entrance  were  parabolic 
arcs,  having  a  |>oint  of  i^ntrary  flexure, 
between  the  maximum  transverse  sec- 
tion and  the  stem. 

"  The  wave  traversed  space. — was 
dynamically  trotted  along  the  Union 
Canat, — was  several  miles  long, — was 
71  feet  in  length,  builders' -measure- 
ment. 

"Tiiere  were,  tbo  ripple  or  dentate 
ivave, — the  wave  that  cost  about  130/.,— 
the  oscillatory  wave, — the  wave  of  six 
tons*  burden, — the  surge  wave,— the 
wave  of  a  very  peculiar  form, — the  wavB 
"  par  excellence,'*—- the  wave  projected 
at  an  angle  of  the  line  of  vision  sin. 

-  1  =  ^^"'  .    , 

The  key  to  the  preceding  enigmatical 

statement   is,— that    of    several    boats 

used   in    the    experiments    upon    the 

Canal-wave,  one  of  them,  huilt  lor  the 

occasion,  and  the  favourite  of  the  author 

of  the  paper,   was  most  unfortunately 

named  "The  Wave !*' 

Question  to  Sir  John  Herschel, 

**Thb  proposition  of  Sir  John  Herschel 
for  submitting  the  whole  atmosphere  of 
the  globe  to  periodical  examination  at  the 
same  moment,  has,  from  the  vast  extent 
of  the  operation  intended,  an  air  of  phi- 
losophic grandeur. 

"  Tho  attention  to  religious  'scruples. 
of  which  there  is  evidence  in  the  same 
paper,  is  also  conceived  in  the  best 
spirit,  and  combines  most  harmoniously. 
I  have  felt  it  so  deeply,  as  to  hesitate 
whether  1  should  be  accessary,  in  the 
most  remote  degree,  to  disturb  tho  sen- 
timent :  and  I  am  induced  to  do  it  only 
by  the  consideration  that  it  must,  and 
will,  happen,  and  that  the  earlier  it  is 
done  pnibahly  thp  better. 

"  Tho  instructions  contain  the  follow- 
ing direction : — '  Should  any  one  of  those 
2lBt  days  fall  on  Sunday,  then  it  will  be 
understood  that  the  observations  are  to 
be  deferred  till  the  next  day.  the  22nd. 
Tho  observation  at  each  station  should 
commence  at  six  o'clock  a.  m.  of  the 
appointed  days,  and  terminate  at  six 
ocluck  p.  M.  of  the  days  toUowiug.  ac- 
cording to  the  usual  reckoning  of  time 
at  the  place.'  It  is  clear  that  Sir  J.  Her- 
schel ,  when  he  wrote  th is  passage,  u ncon- 
sciuusly  coubidered,  thut  there  were  no 
observers  upon  the  earth  but  Christians, 
and  that  if  he  provided  against  any  viola- 
tion of  their  o^ttftn«A\*aittV?»"^vAa:^^^R.\i*^ 

2C  w 
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secured  \m  project  from  Ihe  deficiency 
wliirh  tlic  conscientious  nh%tainin<;  from 
obwrvinp;  on  such  Sundayn  mii^t  pro- 
duce. Perhaps,  if  the  fiiot  had  occurred 
lo  his  memory,  that  tho  Christians 
forni,  ot  present  n  minorilvin  theworhh 
ho  mif^ht  still  have  deciuud  fts  he  has 
done,  (rom  theconsnlertttio»  that  in  this 
Miinitrity  there  lay  the  imnicnic  majority 
orob^ervcr:»:  und  it  is  not  tins  selection, 
however  injurious,  which  wo  wish  to 
brin[»  under  observation,  li  is  to  the 
rcmurkahle  inadvertence  oF  assumintj 
that  the  provision  in  the  terras  stotetl 
ftfjcomplishes  the  object,  namely,  that  of 
rendertnjf  it  unnecessary  to  employ  ony 
part  of  the  Sunday  in  the  observations 
feU|»Ke?»tfd.  Do  ask  Sir  John.  What  will 
be  the  fffect  '  nhould  ant/  one  of  those 
2U/  tlai/8  fall  on  SatuMatt .'  We 
need  not  wnit  for  an  answer  tVoin  Feld- 
hniKen  to  ue  that  every  hour  of  the 
•  day  following" — Smtriay — up  to  6 
o'clock  in  the  evening  of  that  day,  will 
require  an  obt»ervation  1 

"  I  nni  ttrolitied  lo  find,  upon  examina- 
tion, that  no  Jil si  falls  either  on  Saturday 
or  Sundnv  in  the  present  year,  and 
therefore  i^\r  John  has  sufficient  time 
to  warn  meteorological  oh9er\ers  of  any 
chan^  ho  uiay  think  proper  to  advise." 
— Cork, 

Neto  Standing  Order  for  the  Protection 
qf  H^aiking. 

There  is  a  destruction  of  private  rights 
and    individual   enjoyment-  now   daily 

{)eri>efrating.  which  is  disgrucefh]  to  the 
«f|[iftlature  which  permits  it.  We  mean 
ths  annihilalion'of  the  ancient  field-Omt- 
pttlhs  by  railways.  The  evil  wns  toler- 
able in  the  ooho  of  canals.  thou<;h  just  as 
injunous  as  far  as  it  was  carried;  but 
tbeir  number  was  comparatively  small, 
and  they  introduced  water  into  the 
view,  which  is  always  pleasant,  an<l 
there  wan.  on  one  Kid**  at  least,  a  path 
which  t*iok  you  lo  the  nearest  hridije, 
and  you  were  thus  saved  the  dtsappoint- 
inoni  nnd  vexation  of  relumin}^  upon 
your  own  steps ;  but  these  railways  seem 
mepared  for  the  path  of  the  thunder- 
Loh,  where  they  sink  henenth  the  sur- 
face.— the  chasm  left  by  an  earthquake 
is  not  muro  impassable  where  they  rise 
nbo%e  it, — Mont  Blanc  might  as  well  lie 
in  your  jiath ;  they  oKcite  no  idea  to  the 
lover  of  nature  and  the  inhabitant  of 
tlwcouniry  but  iuiefniption,  and  sepwa- 
tiotif  and  d&ogtri  ond  the  busing  aud 


witlicringr  approach   of  Mammon  am 
MoloL-h*.   Ttie  cirntmhendihus  of  all  our 

*  To  ft  largo  portion  of  fmr  rfadcrs  this 
may  mvm  ou  exaq;enUion.  Thoae  who  ai« 
convrrsaiit  with  the  Ruhji-ct  know 
and  tlie  Committee-roorap  of  the 
HAUfli*s  of  rnrlianu-nt  lUily  pivsent  t 
(Stances  which  justify  the  OMi'rtlon.  M 
uive  on*  wbirlt  tM-t!urreU  iu  the  l«#tt  ruont 
Newlistoii,  the  resldeaco  anil  cslat«  of 
);(eiitl<'iniui  in  tliv  wxilh  of  Sctftlaud, 
the  route  of  a  proposed  nuln-ay.  The 
tontions  of  the  promoter*  of  tliift  rmili 
with  rr^rd  to  tliia  estate  were  of 
utunleruu!*  nulure.  Among  othf*r  wi 
to  prove  the  niixchlef  that  ihrvmi 
the  owner  iutrodnoed  one  who  bore  a 
the  most  pffepnwtasing  that  could  be 
^nod,  a  aanie  that  will  be  for  ever  memo* 
rikblo  in  th«  annal»  of  n()iid  iraveiUi;^  (th« 
profeas<:d  ohJM:t  (»f  »ll  nilwayit,)  tniS< 
deiir  to  ttiif  rccullectiou  uf  evvry  loi 

nicturesiiUL'  in  nature.     Ou  the  3Bd 
Lust- 
Mo.    It.    S.    QlLPG* 


nppeared,  aiid   gave  the  foltowinc  erii: 
before  a  Comnutlee  of  the  House  of  C 
luun*,  of  wltich  Lord  WUItam  Tientiiick 
Ctuumuui.     The  rwaUt:r  will  find  the  o 
i»  liti-ndly  there +, 

"  You  arc  a  laadscape  gardaiwr  ?  Yea. — 
And  liavL>  K-eu  S4>  fi^r  mmny  yean  ?  Yeft. 
Niairl y  twenty  yeonj,  I  bi-UeVL'  f  More 
I  talii^  it  frt)rn  iny  own  detenuinatii.in, 
nothing  else.  —  Yoii  Imvft  Iit-en  in  the  Im 
of  miiiKeatiiiK  improrfraenta  for  cruame 
ill;"  ihc  pntjjcrticrt  and  rt:%idence«  of  m&ny 
noblemen  and  ^'iitiemeD  for  a  jjoat  part  of 
that  time  ?  For  aU  thiU  time,  aad  tot 
hundreds.** 


k — 

i 


i 


*•  Now,  Mr.  Gilpin,  I  believe  the  direct: 
in  whioh  the  milwny  in  to  rrom  thin 
porty  ( NtwHMtoH^  nettr  Linlithgouy,) 
iMen  pointed  out  tn  you  ?  Yi**,  I  have 
the  plan  and  drawing. — Hnvt,*  you  seen  th# 
ptwntiou  in  which  it  cuts  aoroas  that  ave&ue 
to  the  wu8^  and  sevvni  tlic  lodffe  (roia  the 
liouae  ?  Yea,  il  4ra%»9  right  t<<»»>w  /IW 
one  and  the  tther,  and  ru<«  q/f  tht  apfit^mth 
lo  the  hvtisr;  it  u  impo»n^  to  **$  iC— 
Xow,  loukin^  at  it  iifi  ^vou  are  accustoxuod  to 
view  uroporticfl  of  thia  oaturej  with  a  view 
to  make  a  much  more  extensive  approach, 

f  T)i*  Ai}t  will  Iw  found  la  lh»  foUowtnc  inmm 
uf  Mr.  Uarnv,  a  turrwyor. 

••  Wbatu  ibc  tielflitat  tbvpotot  wto«n  11  4jn 
cru|t«n)nntmt)  cDl«n  ScwiiiOoa!  Sir^-4/tnw  Jmt 
J  tMtnk  i*  the  hftiiht  of  tkt  ria^turt.  and  torn*  t^  fiW 
cmAdnAHMnf  wtf/  he  nntrf^  tixty  /tft  in  hdffkt  at  IW 
tumpOtg  road — Wlmt  ii  tha  lonsUi  of  tlie  llaflrnt 

twfoe*  r(m«OM«tolh«  •nboalnasir    INm  (Smi- 
■atwtAct  a^e^wtuoL— 2tot  upoalUsoi 
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ffreat  towns  wilt  soon  be  impossible  to 
every thinR  but  tiinh  and  billonns. 
AVhon  London  shall  be  as  complete  ns 
the  tlisiiitercsled  attentions  of  railway- 
makent  appear  to  promisCt  the  accetia  of 
the  rural  districts  to  each  other  will  be 
most  seriously  injured.  Dirininftham 
maybe  brought  neurer  the  metropolis, 
but  Merton  will  have  been  far  removed 
from  Wimbledon.  Places  once  so  near, 
that  a  resident  in  one  roif^ht  summon  a 
midwifb  from  the  other  while  the  church- 
clock  was  slrikmg  eleven,  are  now  miles 
asunder!  Their  intercourse  is  dimi- 
nished, if  not  altogether  suspended; 
neighbours  arc  becoming  foreigners, 
and  their  coromunioation  is  by  errand- 
purts  and  the  Three-penny  Post, — there 
is  every  reason  to  fear  that  it  must  even- 
lly  be  the  Gcneralt 
Will  the  two  Houses  of  Parliament 
tend  their  protection  to  fool-palhs, 
to  field-roads,  and  1o  short  cuts?  Will 
they  consider  the  pedestrian,  the  cof- 
lager,  the  labourer,  the  villager,  the 


eoald  A  ratlwny  there  bo  at  all  toletAted? 
Xt  is  utterly  inipontiiblp, — iit  least  no  ^'n- 
ileinau  could  lira  thpra  if  he  had  an  Bye, 
If  h«  were  blind  it  would  be  another  thin^. 
— Would  you  imt  eupp*j«e,  in  your  ju<ig- 
roent,  that  lie  wuuM  have  a  chance  of  liftng 
incommodetl,  even  if  he  had  au  car  P  Yes, 
and  bis  now  might  occaaioiially. — But,  with* 
out  really  •peaking  of  the  thing  as  a  matter 
tif  omamentnl  propprty  or  lu*  a  private  rt«i- 
dcuen',  M>vering  tliu  lodi^o  from  the  house, 
and  cutting  thmugh  the  avenue,  would  it  be 
the  destructiuu  of  the  place  ?  Thg  utter 
dittruction  r\f  the  place~—it  feould  ht  impos- 
»ible  that  a  gentleman  eaulH  retitle  on  th\ti 
propertif^^e could  not  lire  tfifre.  >'oii  might 
lU  tret/  ttUte  n  road  throujfh  hi»  draioing- 
rowm.— I  suppose  you  nro  a  penou  of  guoh 
grtat  cxpenencf  in  landscape-gardening, 
Ui»t  railways  would  norer  enter  into  your 
cootemplation  at  all  ?  No.— You  think 
them  utterly  exeorable  ?  Iude«d  I  do^ 
utterly  execrable." 


"  Aa  an  admirer  of  the  picloresquc,  do 
you  think  a  trench^  thirty  feet  deep,  cut  four 
milet  throtiffh  anybody*!  propfrty,  would  be 
an  Improvement  to  it  ?  I  Uiink  I  need 
hardly  be  Mlrtrd  such  a  que«tion  by  any 
pr-rson. — le  not  nieh  a  flort  of  thinj;  likely 
enough  to  horrify  an  admirer  of  the  pie- 
tiuresqae?  I  cannot  conceive  thai  anybody 
ild  propn§e  nuoh  a  Ihing^  who  had  com- 

tn  Chriatian  feeling   und  goutt    nature. — 

'ou  hftvr  secDj  M  r.  Gilpin,  the  line  of  canal 

kero,   which  Is  a  qualified  uuUauce,  aa  a 

iding  caniU  might  be  pUnted  out  Mid 


poor,  the  t(?ed,  the  lover  of  fields,  and 
the  shunner  of  turnpikenoads,  by  pass- 
ing one  inexorable  standing  order? 

*'  No  Railway  shall  dhstrov,  or 
repfder  darcoerous,  any  existing 
Foot-path." 

It  is  not  asked,  that  it  shall  not 
yield  somewhat  to  the  invader,  that  it 
may  not  be  obliged  to  go  over,  or  under, 
nor  turn  aside,  a  certain  distance.  Such 
unreasonable  requests  are  not  dreamt 
of.  It  is  only  desired  that  there  may 
not  be  taken  away  from  the  helpless 
that  which  can  be  spared,  and  that  the 
too-prevailing  spirit  of  exclusion  from 
the  fields,  and  the  woods,  and  the  hillSi 
which  so  highly  and  disadvuntagoously 
contrasts  our  provincial  aristocracy  from 
that  of  Germany,  may  not  be  univer- 
sally dominant  over  the  country-side, 
making  turf  and  moss  and  green  sward, 
IS  strange  to  the  foot  of  the  rambler  la 
England,  as  it  is  to  that  of  him  who 
happens  to  be  speeding-  from  Cairo  to 
the  Great  Pyramid. 

mnd<!>  onuimental  P  A  f^ood  deal  of  It  mighl^ 
- — But  whnt  »hoiil<l  you  think  of  a  targe  r«d^ 
atrip  like  this  f  exhibiting  the  plan  to  tht  iciU 
neMMjf  running  by  the  side  of  a  caual  f  \ 
shoul<l  hope  r^ly  (liat  nobody  would  pro- 
pose to  dnaucli  a  thing  aa  that. —  It  ia  uiira- 
eolouB;  but  hard-hearted  engineers,  and 
eruel  and  flinty  proj^cturB  of  nulroada,  and 
the  getters-up  of  auch  scliumca,  bar*  not 
eyea  for  the  piclureeque  ?  How  is  it  pos- 
sible that  a  gt-ntlruian  could  live  on  aa 
estate  with  a  trench  of  such  a  dcptb  running 
through  it ! — What  ahonld  you  think  of  a 
magnificent  property,  having  a  railroad  by 
the  fdiln  of  the  canal  ?  It  is  utter  ruin,  for 
if  the  tiling  failed,  there  would  be  the  ditch 
fur  everlasting;  it  is  too  bod,  you  could 
never  get  anylhtttg  to  compensate  you  Joe 
it — it  is  too  had.— I  do  not  want  to  detain 
you  very  loug,  but  I  must  nak  you  tide 
question :  uiust  not  a  nuui  who  would  pro- 
ieet  micli  a  lino  aa  that,  have  a  heart  ae 
hard  aa  n  railwny  ?  There  is  one  thing 
wrtiiin,  he  cannot  perfonn  his  duty  toward* 
hia  neighbour;  he  cannot  be  a  CArw^n, 
tha4  is  tmpoeeihle.** 

New  honoiim  to  th<»  name  of  Oilpln  ! 
We  are  gratified  to  aee  it  has  descended 
upon  one  to  worthy.  Still,  uotwitltatanding 
Ilia  uobte  stand  against  tha  mereUew  In* 
truders,  we  fear  the  fate  of  Newliston  ie 
prnnnunced.  Tho  Committee  reported  in 
favour  of  the  promoters,  (and  thia  lUttst  bo 
some  aatiafaction  tu  Mr.  tiUpin,)  but  only 
by  a  majoriiy  uf  ou«.  Ought  siwh  a  uayv^ 
titv  to  \^  «umisi«nx\'t 
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3t0itm  En^nfi  Duty;  CftrnwaU  against 
London  ami  aff  Enghttd. 

Thk  exlraorrtinai7  care,  and  the  iiiffe- 
nioiis  mncnng  to  obtain  ucoumtc  accounts 
of  the  work  done  by  the  f^teaiD-engines 
of  Cornwall,  are  proiluciiit;  tbe  most 
valuable  results.  They  are  daily  accu- 
mulating data  of  the  most  useful  cha- 
racter. Till  thefie  were  furnished,  and 
under  unimpeachable  circumstances, 
the  steam-engine  makers  and  tbe  sleam- 
entrine  workers  of  the  rest  of  the  king- 
dom, particularly  of  London,  were  wont 
to  give  the  statements  of  the  , Cornish 
Engine-Duty  a  tlat  denial,  treating 
them  not  a$  simple  exaggerations,  but 
as  wilful  falsehoods.  Even  within  the 
month  which  bos  just  expired,  a  mem- 
ber of  the  Institution  of  Civil  Engineers, 
at  a  meeting  of  that  body,  stood  up  to 
prove  that  the  officially-recorded  eflects 
were  impossibilities,  and,  therefore. 
•'  could  not  be,"  and  tliat  all  the  vigi- 
lance of  sworn  and  dUiHteresled  in- 
spection, and  of  experiment  and  in- 
terested rivalry,  had  been  deceived  up 
to  the  present  moment.  It  is  but  just 
to  Bay,  that,  in  general,  the  London 
flteam-cDgineers    have    given    up    this 


mode  of  defence,  and  are  aertously  cx^ 
amining  into  the  cause  of  tboir  enoi 
mous  inferiority  to  those  of  Corawal 
We   present    tlicm   with    two  Toldei 
drawn   fVom   sources  which,    from   llic 
public  spirit  of  the  Cornishmen.  are  pro- 
vided for  the  inspection  of  all.     At  the,^^ 
present  moment  there  is  not  the  smallefj^H 
similar   co-operation    among   the    Lon«^| 
doners  to  obtain  the  necessary  informa- 
tion, and,  conscqucntlv,  they  have  tm 
means  of  making  sucli  accurate  com- 
parisons,   and    obtaining    such    trust- 
worthy results  as  their  countrymen  in 
Cornwall  now  enjoy.     They  know  jusl 
enough  10  check  their  old  sceplicismij 
and  improve  their  manners;  and  then 
have    just    courage    enough   to   den^f' 
though  they  have  no  evidence  to  provoJ 
the  contrary,  that  the  best  of  their  en< 
gines,  with  the  same  quantity  of  fuel, 
scarcely  exceeds   in  performance  one- 
third  of  that  of  an  engine  put  up  in 
Cornwall  within  these  two  years.     We 
understand  that  it  would  probably   b« 
impossible   to   obtain     a   register    that 
could  bear  examination,  of  the  consump- 
tion, vaporization,  and  effect  of  the  boil- 
ers, of  any  engine  on  the  shores  of  the 
Thames,  during  a  period  of  any  length. 
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A  Statement  of  the  quantity  of  Water  injected  into  the  BoHcrs,  and  the  qitantitr  vapo^ 
ri«>d  by  the  combustion  of  a  Cornwall  Bushel  of  Cuala  (D4  lbs,)  nt  Loam's  EngtiM^ 
United  Mines,  Cornwall. 

(Tlie  consumptinn  of  Coal  was  ascertained  by  Mr.  Thomas  Lcac,  Sworn  Regialrar  of  the 
Duty  of  Stcam-En^inea  in  Cornwall,  and  is  takeu  from  hi»  published  tiegisfer. 

Tho  quantity  of  Warcr  injcctt»d  and  tvaporaiod  wan  tlpterminrii  hy  Ihr  u»e  of  Hocking 
and  Loam*8  Wuter-Muter,  ao  inatruuieut  which  carried  off  tb«  firet  prize  in  this 
class,  at  the  Anniversary  of  the  Cornwall  Foljlcchnic  Society,  in  September  last.) 
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DATS. 

TiMK. 

COAU. 

watwl 

1 

18S6. 

Nnmbor 

fit 

Doyg. 

30 
30 
30 
29 
30 
ff 

tunjniin^. 

iatciJJnner. 

VaporUed  per 
common  Btii2].  of 

roal«(Mll».) 

RKMASSk 

p£Rions. 

March  2  to  March  31 
IvUrch  31  to  April  30 
April  30  to  June  3.... 

June  3  to  July  2 

July  3  to  August  0... 

Cornwall 
BiuheU. 

(IHItA.) 

2417 
20K» 
2741 
1988 
2107 

ImfHTrial 
Ihs. 

227,198 
250,322 
2o7,654 
186,873 
198,058 

4 

Inporial 

Oallon. 

223-020 
308-245 
252106 
194*880 
220-080 
5 

Imperial 
OaHoiu. 

92-27 

91-R 

98-0 

104*4 

OuMc 
F«(C 

14-8 

14-7 

Ifr-O 

lfi7 

7 

BoUerlMk] 

a 

A  comparison  of  Columns  4  and  6  abows  that  the  gallons  of  water  injected  are  ^wy 
DMTly  BquMl  to  the  lbs.  of  coal  consumtd ;  so  that  in  an  approximatire  cstimote  it  a»y 
be  tsktn,  that,  to  raporize  a  gaUou  oi  waVet,  vW  «jm\jMaliau  of  a.  lb*  of  coal  is  reqoiiedL 
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A  Statement  of  tlic  gntaUH  and  l«9*t  quaiititiiii  *jf  Wut<<r,  in  Impirriat  galhtu^  dU- 
chikrvcd  [K-r  minucc  horn  tbu  Minoi  in  CornwiUI  iu  183ti;  &pi>dryin|r  Un!  MontJu  iii 
whirli  Ihn  disolurge  nadiod  iU  iiia<t«ii«m  and  minmum. 


MUVKSt. 


"Wheal  Unity  Wood  .  . 

Poldicp 

Wheal  Daniftt'l 

Wheal  Jewell 

Cardrcw 

Wheal  Tolgus 

Dolcoath 

East  Wheal  Crawly    .  . 

North  Roftkoor 

Soath  Hoskear 

Tincroft 

Btimcr  Downs 

Wheal  Darliugtou  .  .  . 
>laJUzion  Mini's,  Pw*kC$ 

Ditto  Rodney 

Consols 

United  Mines 

Wheal  fieanchutnp     .  . 

Polgooth 

Pembroke 

East  CrinuU 

Fowey  Consok,  AmiaCt 

Ditto  5aicAr'« 

Koche  Rock 

Bryn  Tye 

East  Wheal  Rose    .  .  . 

Wheal  Vor 

Great  Work 

Wheal  LtiLBurv  ..... 
Great  St.  George  .... 
Wlieal  Pnidence  .... 

8outli  Towan 

KeUHtian 

Wheal  Prospect    .... 

Wheal  Virgin 

Wheal  Leeds     

Ballaswiddcn 

Levant    

Ding-Dong 

Ppovidenc* 


MAXIMITM. 


MIXLUUM. 


April 


February 
l)ecembt'r 
April 

December 

April 

Deeexnber 

April 

Decemhcr 

January 

Ajml 

February 

Decora  bei 

March  . 

May   .  . 

December 

April 

April 
December 
April 
Decem1>er 

September 
Dwember 

February 
Manh  . 
April     . 
March  . 
D<*cembfi 
May    .  . 
April 
December 

February 

December 

September 


106,74 
354,32 
015,16 
326^ 
212^ 

153,07 
198,4 

1328,50 

1115,3 
603,54 
93,95 

1546,4 

1375,85 
34I4> 

1212,81 
724,08 
<JD1,38 
410,03 
97.2 
286,13 
30,73 
180,56 

1010,40 
420,1 

1044,G4 

778,2 

148.24 

'i77.97 

1 64.04 

126,20 

266,63 

208,78 

18,31 

35,4 

51,53 

150,08 


October  . 

November 
Uilober  . 
Nuvembvr 
October   , 

October   . 

Noverabt-r 
Svpteuibci' 
October  . 
November 


October  . 

September 
Aufpui  . 
October  , 
October  . 
January  . 
October  . 


September 
November 
October  . 
June 
January  , 
September 


Lkan.    Heport  qf  Sf4am'£ngin4-Duiyt  Dec^mittr,  183& 
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French  Moftufacture  qf  Indta-Rubbfr 
Web. 

"Thb  hbric  of  Indift-Rubber  Web  wm 
commenced  at  VitMma,  but  much  im- 
proved and  extended  in  ihc  manwliie- 
lory  at  Si.  Denis,  near  Faris,  in  which 
there  are  about  1500  of  the  machines 
for  plaiting  the  thread  urouud  the  fila- 
ments of  the  elastic  gum.  and  all  the 
other  departraeiU*  in  correspondent  pro- 
portion. 

"  1st  operation: — The  gum-elastic  is 
provided  in  the  usual  form  of  bottles. 
The  first  operation  is  to  divide  these 
bottles  into  two  equal  parts ;  thev  are 
then  placed  in  piles  of  six  or  eigut  in 
height,  und  of  an  indefinite  number  in 
extent,  upon  a  plank,  and  another  plank 
is  placed  upon  them,  when  the  two  arc 
drawn  to^'other  bv  wooden  screws  and 
nuts.  They  remain  in  this  state  a  sufll- 
cient  time  to  render  theui  tlat.  or  to  take 
out  ia  a  vroat  measure  the  original  cur- 
vature of  the  bottles. 

"  2nd  opeiatiun.— The  first  maohinc 
contains  a  circular  knife  whicli  revolves 
rapidly,  its  diameter  being  aliout  eight 
inches.  At  the  side  of  its  edge  ia  an 
advancing  carriage  nr  slide,  which  re- 
ceives its  movement  by  means  of  a 
screw  from  the  shaft  of  the  knife.  Upon 
this  slide  is  attached  the  gum,  a  hole 
being  made  in  its  centre  to  receive  n 
screw,  which  serves  as  a  pivot  upon 
which  it  may  turn;  it  is  held  down  by  a 
nut  that  is  Eicrcwed  upon  it,  and  the 
edges  ure  held  down  by  springs  placed 
near  to  (be  knife,  but  not  so  strong  as 
to  prevent  its  turning  under  them.  A 
box  under  the  tabic  contains  water,  in 
which  the  knife  runs,  and  a  box  above  it 
enolosea  the  blade  and  prevents  the 
water  from  bcini;  thrown  into  the  face 
of  the  workman  When  the  machine 
is  started,  tbo  gum  advances  and  ts 
turned  round  by  hand,  whilst  the  knite 
cuts  off  the  irregular  circumference, 
until  a  continuous  slip  comes  off,  which 
the  workman  takes  hold  of  and  draws 
Bwny.  the  carriage  advancing',  and  the 
knife.cutting  until  tlic  gum  iscxbaustcd. 
The  operation  resembles  the  cutting  of 
leather  stringc  out  of  circular  pieces 
of  that  material  in  the  manner  prac- 
tised in  the  olden  time  by  shoemakers. 

"  3rd   operation. — These    slips    pass 

into  a  bucket  of  water,  from  which  they 

are  taken  and  examined  through  their 

whole  length  by  a  woman,  who  revaovcfc 

/i!ie_cieiective  parts,  and  joins  togevVvei 


lil- 
-utS 


the  ends  of  the  slips,  by  cut  tine  ihctxr 
off  in  a  sloping  direction,  and  making  a 
nick  near  the  extremities,  with  n  pair  of 
scissors.  These  ends  ore  then  placed 
together  and  hammered  with  some  force 
upon  an  anvil,  by  whii^h  means  they  are 
made  to  adhere  with  considerable  tena-^^ 

••  4th  opcralion.— These   slipi   tbiHH 
joined  pass  to  another  engine,  which  re- 
sembles in  almost  all  respects  the  slit- 
ting milU  of  iron  works,  of  a  t\ze  pi 
portionate  to  the  material  upon  whiel 
they  operate.      The    flip,   alwavs  coO 
tained  in  water,  is  guided  into  this  cul 
ting  mill,  which  ha»  five  or  six  blade*' 
according  to  the  width  of  the  Mip,  and 
is  kept  in  its  place  and   prevcntea  fron&i 
lurning    by    a    blight     spring.      AflaT 
passing  between  the  rultert  it  is  drawl 
off   by   two   rollers,   beiween   which   il 
passes,  and  from  ihericc  into  the  ham 
of  the  attendant,  who  passea  the  slt| 
thus  divided  into  threads,  into  water. 

"  5th  operation. — The  filaments  lh4 
pass  into  the  hands  of  females,  who  txi 
amine  them  through  their  whole  exlenf 
remove  the  imperfect  ports  and  join  tl 
extremities  as  before. 

■*Gth  operation.— The  next  machii 
is  important,  having   for  its  object 
remove  the  elasticity  of  the  .gum,  ur  11 
other  words,  to  stretch  the   filament* 
their  utmost  extent.     Il  consists  of 
reel  of   eighieen    or   twenty  inches 
diameter,    revolving  with   considcrabi 
rapidity.     Between  the  attendant    an 
the  reel  is  a  wheel  with  several  grooi'< 
of  different  dinracters,  revoUmg  with 
movement  slow  compared  to  that  of  tl 
reel,  and  which  has  a  transverse  moi 
roent  from  the  right  to  the  left  side,  thus 
serving  as  a  guide  to  the  filameitti  and 
preventing  it  from  ovcrlopping  upon  the 
reel.     This  latter  wheel  was  evidently 
intended  to  give  an  equal  tension  to  tl 
gum,  as  it  was  wound  upon    the   re 
but  the  filament    was  simply  held 
the  hand,  and  the  wheel  only  used  a* 
guide;  suflicient  practice  on  the  part 
the  workman  giving  to  the  motion  ev 
desirable  regularity.     The  slips  are  h 
upon  these  reels  lo  dry  and  harden   for 
a  period  varying  from  three  lo  six  weel 

"  7th  operation. — They  are  then  woin 
u^Ton  bobbins  by  the  usual  means  of, 
wheel  and  spindle,  by  a  woman,  ci 
being  taken  to  retain  the  tension. 

"  8th  operation. — The  next  operatic 
\ 'v&  \\vc  \\wv\wa  (it  wVW,  cotton,  thread, 
\  o\\v«t  Kva,\ftrvA,  i4x«>M«\.  '^  ^:£o.\&%\ 
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tn,  pr«\'iously  coloured  or  white,  ac- 
rding  to  the  objects  into  ubich  it  is 
li»4;qiieutlv  to  be  iDanurac:tured,    Tltia 
pei  Ibrniea  by  an  cxtreraely  ingenious 
ai^bine,  the  coiiiilructiou   of  wbich  il 
would  bo  iuiposMble  to  iUuKtratc  without 
drawings:  the  machines  are  manufnc- 
reih  and  tor  sale  in   Paris,   by  Blan- 
bin,  No.  98,  Rue  Faubourg,  St.  Martin. 
They    have    tlic    important    quaUty    of 
stopping,  if  a  thread  breaks  or  is  ex- 
hausted. 

**9th   operation. — The   niacbine   lost 

alluded  tu  draw^  the  fllanienl  off  the 

bobbins   upuu  which  il  v&a  |)reviously 

ound.   and   ai'ter   plaiting   around   il, 

inds  it  again  upon  oilicrs,  whirli  when 

lied,  are  conveyed  la  llie  looms,  and 

here  placed  in  trainos.  wiih  a  strap  and 

counter-weight  to   y^ive   the   necessary 

tension,  and  in  sulHcient  number  to  form 

the  warp  of  the  web,  which  of  cuunw 

paries  in  width  acc^rdiiig  to  the  object 

which  it  is  destined.    The  looms  were 

sually  simple  and  moved  by  hand,  but 

tberc  arc  also  luoms  capable  of  weaving 

six  webs  or  more  at  the  same  timu,  the 

shuttles  of  which  are   furnished   with 

racks,    by   means  oi'  which  they   are 

carried  throutrh  the  chain. 

"The  plaited  filament  is  combined 
with  silk  Of  other  matter,  and  QUcd  with 
different  maierialH,  according  to  tbo 
object  of  the  manufacturer,  and  in  this 
respect,  all  the  variety  ot  ibe  weaver's 
art  may  be  exercised. 

"  All  the  operations  thus  far  noticed, 
have  been  performed  by  machinery, 
driven  by  a  steam-engine,  with  the  ex* 
ception  of  tbe  U)om3,  wbich  it  appears 

. to  me  are  not  necessarily  excepleiJ.     In 

^^L  n^ost  of  them  the  gum  has  been  de- 
^y  prived  of  its  elasticity,  the  la.st  oi>eratian 
^^  oonsists  in  restoring  (his  quality.  This 
I  is  efTeded  by  taking  advanlnRc  of  that 
I  woU-known  though  extraordinary  cba- 

I  racter  which  Rura  elastic  possesses,  of 

'  shrinkini;  by  tbe  application  of  heat. 

"  loth   operation. — The   machine   to 
I  effect  this  is  a  long  table  covered  with 

I  eoane  cloth  or  felting  in  several  ihick- 

^^  nesses;  at  each  end  is  a  shal^  crossing 
^H  it  from  one  side  to  the  other,  upon  which 
^V  are  pulleys, — a  strap  passes  over  these 
'  pulleys,  connecting  the  two  ends  of  the 

table  by  a  baud,  which  has  upon  it  a 
crotch.  •  One  of  the  shafts  is  furnished 

iwith  a  haudle  to  give  motion  to  the 
whole.  A  heavy,  8(|uare,  smooth  iron, 
healed  to  a  convenient  degree,  ia  drawn 
by  mMoa  ckf  lh«se  airapa  fiom  end  to 


end ;  three  or  four  webs  are  laid  u|>on 
the  table  at  one  time,  their  cxtroniiiies 
on  the  ri^ht  are  held  by  wei(;hts,  uhiUt 
a  li^ht  block  lies  upon  them  at  tho 
other  extremity,  keeping  them  Hat,  luit 
not  preventing  their  advuncint;  as  they 
shrink  by  the  application  of  the  heal  of 
(be  iron;  inclined  planes  near  tbe  ends 
lift  off  the  weight  at  the  close  of  the 
operation.  The  iron  haswooflen  handles 
for  convenient  management.  Baskets 
at  one  end,  and  boxes  nt  tbe  other,  re- 
ceive and  supply  the  web. 

'*The  web  shrinks  in  length  as  tlic 
heated  iron  passes  over  it,  to  about  i  of 
the  previous  length,  and  han  all  its 
oncinal  elaMticity  restored.  This  opera- 
lion  cliises  the  process,  the  web  being 
subsequently  prepared  for  sale  by  being 
made  into  rolls,  and  properly  packed. 
PBALB.   franklin  I  rut.  Joum. 

Marking-Ink  not  intUUble. 

"MvHKiNO-iNK  may  be  removed  from 
linen  by  a  preparation  of  ammonia:  1 
have  made  some  experiments  on  the 
subject*  and  (he  result  warrants  mo  in 
asserting  that  it  cnii  be  entirely  oblite- 
rated by  means  of  "  Liq.  aramnniffl.^^r- 
tigatme."  Bbxtlky,  Lancet,  May,  1837. 

Pteniiums  arid  Prize»,fw  1837.  offmd 
btj  ike  Boyal  Carmtall  Pt>/yUrknh 
Sociehj;  not  confined  to  the  County. 

1.  For  the  best  reports  of  a  series  of 
experiments  made  with  tbe  wedge  for 
blasting  rocks,  invented  by  R.  W.  Fox, 
Esq.,  de»cribed  and  figured  in  the  lost 
Report  of  the  Society  .   .  Ten  Guineas, 

Offered  by  Sir  Cnas.  Lemon,  Bt., 
and  K.  W.  Fox.  Esq. 

2.  For  the  best  chemical  or  mechanical 
plans  for  ventilating  mines,  which  can 
1)0  applied  to  the  Cornish  mines  with 
advantage Seven  Guineas, 

3.  For  the  second  best  ditto. 

Three  Guineat. 
Both  by  G.  S.  Borlase,  Esq. 

4.  For  the  best  essay  on  tbe  various 
diseases  incidental  to  miners,  their 
causes,  and  the  best  practical  means  of 
remedying  ihera.  Any  statistical  in- 
formation as  to  their  longevity,  compared 
with  that  of  the  other  population  of  the 
county,  will  be  deemed  highly  deiiirable. 

Ten  Guineat, 
By  G.  C.  Fox,  Esq. 

5.  For  the  beat  available  meUssA^  «st 


I 
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(Tostctl,  for  facilitating  the  ascent  and 
dtiMcent  of  miners,  provided  ihe  judge* 
tthall  consider  it  to  possess  KutlicieiU 
merit  to  be  entitled  to  the  preroiuni. 

Ten  Pounrls. 
By  John  Hcarle  Tremuyno,  Esq. 

G.  For  the  most  complete  and  accu- 
rate accounts  of  the  fjuantily  of  water 
supplied  to  the  loilers,  the  number  of 
busheU  of  coals  consumed,  and  the  duty 
|)crformed  by  an  euf^ine.  for  a  period  of 
not  less  than  six  months  in  the  ensuing 

year. Three  Guineas. 

By  John  Taylor.  Esq. 

7.  For  the  most  economical,  safe,  and 
efficient  plan  for  lifzhting  mines,  con- 
sistent with  the  health  of  the  minor: 
such  plan  is  to  be  accompanied  by  a 
statement  of  the  present  actual  con- 
sumption uf  candles,  and  the  cost  per 
dozen    lbs.,   ul   some   of  the   principal 

Cornish  mines Ten  Pounds, 

By  the  Rev.  Conuu  Rogers. 

6.  For  the  best  practical  pl.in  for 
adapting  to  steam-ve^seU  the  method 
used  in  Cornwall,  of  working  steam  ex- 
pansively; including  practical  drawings 
of  the  construction  of  the  boilers  and 
expansion-gear.  Such  boilers  should 
combine  economy  of  fuel  with  safety. 
both  as  regards  the  danger  from  explo- 
sion, and  accidents  to  the  vessel  from 
fire;  with  suij^^ostions  as  to  the  best 
lueihotl  of  prevenlinf?  the  loss  of  heat, 
by  nfdiulion  or  otherwise.  Due  regard 
must  be  had  to  tlie  essential  difference 
between  a  single-acting  engine  working 
pumps  by  a  lever,  and  twodouble-aciing 
engines  working  cranks.  .   Ten  Pounds. 

9.  For  the  second  best  dittt}. 

Five  Pounds. 
Both  by  n.  H.  Price.  Esq. 

10.  Forthebest  model  (either  original 
or  copy)  not  less  than  eighteen  inches 
in  length,  of  a  life  boat,  which  shall  be 
judged  most  manageable  in  a  storm. 
Economi/  in  ihe  construction  is  a  threat 

-  desideratum Three  Gutnctts. 

1 U  For  the  second  best  ditto. 

Two  Guineas. 

12.  For  the  third  beat  ditto. 

One  Guinea, 
All  by  Charles  Fox,  Ksq. 

13.  For  ihe  best  description  and 
drawings  of  the  least  inconvenient  and 
inexpensire,    and,   at   the   same   time, 

most    etficient    means   of   securing  a 
/briDJghc's  supply  of  broad  and  water, 


within  reach  of  a  ship's  crew,  id  (he 
eventof  their  not  l>eing  able  |o  gu  below 
deck,  owing  to  Ihe  vessel  being  water- 
logged, or  to  olher  causes:  the  number 
of  the  crew  may  he  estimated  in  the 
proportioD  of  fllteeu  ions  register  to 
each  man Three  Guineas. 


14. 


13. 


For  the  second  best  ditta 

Two  Guineat,' 

For  the  third  best  ditto. 

One  Guinea. 
All  by  Charles  Fox,  Esq. 


All  plans  should  be  accompanied  with  i 
accurate  models  or  drawings,  estimates 
of  exjiense,  and  every  infarmaliou  ue- 
cessar)'  to  enable  the  judges  appointed 
for  the  purpose,  to  form  a  correct  judg- 
ment of  their  resppctive  merits. 

Should  several  plans  for  any  premium 
bo  proposed  by  the  yame  person,  a  model 
of  one.  with  accurate  drawings  and  es- 
timates of  the  others,  will  be  sufficient: 
no  individual  to  be  entitled  tonioix'  than 
one  premium,  where  two  are  offered  for 
the  samo  object. 

The  judges  wdl  be  requested  to  with- 
hold any  of  these  premiums,  provide*! 
no  plans  be  brought  forward,  which 
they  shall  deem  of  sufficient  importance 
to  merit  them  ;  the  premiums  will  then 
be  continued  to  another  year. 

Competitors  for  the  foregoing  pre- 
miums are  requested  to  send  their  plans, 
&iv.,j'rec  qfespensc,  to  the  Secretaries,, 
Mr.  Lovell  Squire,  and  Mr.  Thomas  B.; 
Jordan,  Falmouth^  one  month  beforol 
the  next  exhibition*,  of  which  due  no- 
tice will  be  given. 


Lander  Prizes 

I  n  commemoration  of  those  cnterpriaiDj 
travellers,  Richard  and  John  Lander. 

16.  For  the  neatest  and  most  correct 
maps  of  some  one  state,  province,  or 
Kuropean  Colony,  comprising  not  les» 
than  144  square  inihs;  or  a  portion  u 
not  less  than  100  stju^re  degrees  of  some 
uucivilized  region     .     .     Tujo  Pounds, 

1 7.  Second  best  do.  One  Pound. 

18.  Third  best  do.    Twelve  ShUtitufs, 

19.  Fourth  best  do.   Eight  ShillimfS 

The  principal  rivers,  lakes,  chains 

mountains,  line  of  coast  Cif  &ny.)  an 

I  territorial  lino,  should  be  accuruloly  de 

lincutcd;  and  the  size  of  the  most  im- 


•  'Clw  la»t  exhibition  was  held   on 
\  GVh,  1X\\,  Mui  ft-Cft  ol  ■^wV^KBiaKt ,  VMSfi, 
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(»urtaiU  cities,  or  towiiK  with  their  Irtti-  , 
tuiies,  untl  longitudes,  shuuUl   be  cor- 
rt'ctly    markiMl.     The  maps   hhould  be 
jtt'com(wuitMl  by  the  fullest  practical  in- ' 
fliruiuiiuri  (with  referwnce  to  authority), 
either   respeclinif    the    prtncipul    river  | 
Hawing  through   ihu  countrv,  aeleoted,  i 
a*!  jl  relates  to  the  lcni?(h  of  iu  course.  I 
breadth   at   different    placefl,   tributary  ! 
strennih,  lukesj  and  canaU,  i]ie  periodical 
rise,  avcni;;e  fall  per  mile,  and  rapidity 
of  it*  current;  the  prngressive   iunrease  I 
of  alluvial  do[>osit  in  it»  formation,  and  , 
the  obstrurtions  whidi  may  be  opposed 
to    its   navigation:    or   rcspoetins    Ihe 
phybtcul    oharaeters    of   the    principal 
chain  of  inountaina    in   fcuch   country, 
their     goneml      direction.      rci^perlive 
height-*,  j;eolo^cal  features,  more  im- 
portant pa.ssc4,  limit  of  perpetual  aoovv,  ; 
and  the  elevations  at  which  various  trees 
and  plunu  will  ltonri$>ti  on  their  sides. 

By  Charles  Fox.  Esq..  annually,  so 
lotii;  a$  he  continues  a  Member  of  the 
Socielv. 


k 


A  few  Prizes  will  be  yivcn  for  useful 
Inventions  and  luiprovumcnts,  sent  tu 
the  exhibition,  by  )ier<ton»  rcsidinK  oui 

of  tke  t'ountif. Report  of  Cornwaii 

Polytechnic  Society,  1 836. 


Officer  very  muck  tmjitf^I  in  Hrtti«h 
Patent  Offirrn. 

The  foUofting  portrait  of  an  *'  oHicial 
personajjo"  i*  not  a  figment  of  the  braiu. 
His  resident  is  not  in  Utopia.  He  is 
Ucith  and  blood,  tiitting  in  his  olGce  at 
Washington.  So  highly  o^iccmed  is 
he,  thai  the  Grcneral  Government,  after 
u  very  short  acquainiatice,  are  about  to 
increase  and  multiply  the  bri'cd.  We 
wibh  they  would  make  one  more  than 
they  want,  and  permit  us  to  "swop" 
our  Attorney -General — He  of  the  Hana- 
per — and  wime  five  or  six  other  useless 
fee-takers  which  infest  our  patent  oHices, 
'  r  the  precious  individual. 

"  II  is  his  business  to  make  himself 
ly  ac<tuainted  with  the  principles 
the  invGiUion  for  which  a  patent  is 
u^ht.  and  to  make  a  thorough  in- 
estigation  of  all  thai  has  been  before 
nown  or  invented,  either  in  Kuropc  or 
merica,  on  the  pnrlieular  »ubjc(-t  pre- 
nted  for  his  exuminalion.  He  must 
certain  how  far  the  invention  interferes 
any  of  its  parts  with  other  previous 
ventions,  or  things  previously  iu  use. 
e  mubt  point  out  and  describe  the  ex- 


tent of  such  collision  and  interferente, 
that  the  applicant  may  have  the  benortt 
of  the  informalion  in  so  shaping;  or  lo- 
slrictin}:;  hts  t*laiia  of  oritiiiudity  lu  nnt 
to  trospass  U|)OU  the  lights  of  others. 
The  applicant  should  also  bo  rel'erretl  to 
the  source;!  of  this  inlbnnation.  that  he 
may  be  uhlc  to  satisfy  himself  on  the 
particular  points  oi'  interference.  Thii» 
frequently  leads  lo  a  Icnjjthy  corres- 
pondence, before  the  applicant  can  bo 
persuaded  that  his  invention,  or  some 
rejected  part  of  it,  i>  not  new.  He  often 
employs  skilful  and  persevering^  counsel 
tu  urge  and  enforce  by  argument  new 
views  of  the  principles  of  his  inventioHt 
who  sometimes  brin*^b  to  his  aid  much  • 
mechanical  astuteness.  The  extuiiiner 
must  also  see  that  the  s|»ecilical)on 
accords  with  the  drawing?,  and  that  the 
model  is  iu  conformity  with  both. 

**  An  eflicieiu  and  just  discharge  of 
thobc  duties,  it  is  obvious,  requires  ex- 
tensive seientilic  atluinmenls,  mid  a 
general  knowledt^e  of  tbe  arts,  manu- 
factures, and  the  mechanism  used  in 
ever}'  brunch  of  business  in  which  im- 
pmvements  are  sought  lo  be  patented, 
and  of  the  principles  embraced  in  the 
tea  ihuusand  inventions  patented  in  the 
United  States,  and  of  the  thirty  thou- 
sand patented  in  Europe.  He  m  ust 
moreover  po-tsess  a  familiar  Icnott  ledge 
of  the  statute  and  common  law  on  the 
subject,  and  the  judicial  deciMons  botli 
in  Kngland  and  our  own  country,  in 
patent  cases  This  service  is  important, 
AS  it  is  often  diHicult  and  laborious. 
Hero  is  the  first  check  upon  attempt*  to 
palm  off  old  inventions  for  new,  or  to 
interfere  with  the  rit:hts  of  others  pre- 
viously acquired.  This  is  also  tliu 
source  whence  the  honest  and  merito- 
rious inventor  may  look  for  aid  and  di- 
rection  in  so  rramiiiR  his  specificution 
as  that  he  may  be  able  to  sustain  his 
patent  when  issuetl,  and  And  security 
and  protection  oirainst  expensive  and 
fniitless  hti^'ation. 

"  Suitable  qualifications  for  these 
duties  are  rare,  and  cannot  be  obtained 
without  such  comiKMisation  as  they 
readily  command  in  other  employment. 
It  will,  undoubtedly,  be  wise  in  the 
government  lo  affix  such  salary  tti  this 
office  as  will  secure  the  best  talent  and 
qualifications.  Although  an  appeal  is 
allowed  by  law,  yet  if  a  high  ohoraotOr 
is  given  lo  it,  this  will  be  the  best,  as  it 
is   the   most   appropriate,   tiibuuaU  fe^t 
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sionft  commanding  respect  und  confi- 
dence, lliere  will  bo  but  lilllc  inrliiialiuri 
to  tako  cxcopUdiib  u>  iU  jufl>(menL 
Thus  will  bu  cut  ufl'  u  fruilful  bouroe  of 
law-«uiu.  ami  uur  court-calcmlara  *  will 
caBM}  to  be  crowded  with  ca»es  arifiing 
out  of  the  intcrferinf^  rights  of  patentees. 
Meritorious  inventors  will  bo  secure  in 
their  ngbts.and  the  public  relieved  fVom 
imposition  and  embarnisKnienr.  These 
are  amon^  liie  Hrst  oC  the  objects  and 
iDeritif  of  the  act  of  la6t  seasion." 

Public  Lma  by  the  Oejttruction  qf  the 
Uniitd  mates  Patent  Office  Building, 
and  MeoMureti  proposed /or  its  Re- 
storafion. 

'*  Ix  examining  the  subjerl  reftjrrcd  lo 
them,  the  committee  +  have  been  deeply 
impreiised  with  the  loss  the  country  has 
ftUbtained  in  the  destruction,  by  tlie  fire 
of  the  15tU  December,  of  the  records, 
originaU,  drawings,  models.  Sic.,  belone- 
in^^  to  tlie  Patent  Office.  They  not  only 
embmi^d  the  wbol«  history  of  Amencnn 
invention  f»)r  noarlj  half  a  century,  but 
were  the  munimenib  of  property  of  vast 
atnouiit,  securcfl  bylaw  to  a  ^ivat  num- 
ber of  individuals  both  citizens  and 
foreigners,  the  protection  and  security 
of  which  must  now  become  beriuusly 
difllrult  and  precarious. 

**  Eventhint!  belonging  to  the  office 
wws  destroyed — nothiiij^  wqb  saved. 
There  were  one  hunda'd  and  sixty- 
eight  large  folio  volumes  of  records,  and 
twenty-six  targe  portfolios,  containing 
nine  llmusand  drawings,  many  of  whirh 
were  beautifully  executed,  and  very 
valuable ;  there  were  uUo  nil  the  ori- 
ginal descriptions  and  specifications  of 
inventions,  in  all  about  tea  thousand, 
besides  caveats,  and  many  other  docu- 
ments and  papers. 

"  There  were  also  two  hundred  and 
thirty  volumes  ofbooks  belonging  to  the 
patent  OfTicc  hbrnry,  the  cost  of  which 
was  l.OOOXduUars.  Some  of  Ibese  were 
procured  prior  to  the  passage  of  the  act 
of  July  i,  1M36,  making  an  appropri- 
ation of  1,500  {  dollars  f5ir  purchating  a 
library  of  scientific  works.     Others  were 
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•  Wo  Utile  thntiKht  of  hearing  of  n 
"  Court -wilcnrlnr"  in  the  United  Stntes. 
(Hrirtly^  it  ia  k  cnrrt^ct  appllcatinn  nf  the 
word,  but  is  it  not  nlvo  a  tiraw  vkieh  thwct 
wMm  tMy  Uu  wind  Moatw  f 

f  Appointed  by  the  HSHUa  of  the  United 

^  ir«fi.  I  £337  lOi.         \         '(i  £1^ 


procured  i»ubftequetitly«  for  which  330  fl 
dollars  of  that  appropnalion  wu  rx- 
peadttd. 

'*The  model -cases,  press  and  seali 
desks,  book-cases,  and  other  furtiiiui 
and  eifects  belonging  to  the  ofllce,  wei 
estimated  at  6G0U 1  dullara. 

"The    Patent   Oifice    contained    ah 
the  largest  and  most  iuLeresttug  coUei 
tion  of  models  in  the  world.     It  whb  hi 
object  of  just   pride  to  ever>- Araonci 
able  to  appreciate  it»  vaUio  us  un  ilei 
in  the  estimate  of  national  character, 
the  advantaK^-'S  and   benefits  derivali 
from  high   iiupnjvement   in  the  usefu] 
arts — a  pride   uhirh    mu»t    nuw  stan 
rebuked    by    the     improtideuce    whi4 

I  exposed   so  many  menioriaU  and  eij 

,  donees  of  the  superiority  of  Arocncjii 
genius    to  the   destruction    which    hufli 

I  overtaken  them. 

I      "  The  number  of  modeU  vu  kbout 
seven  thousand.      Many  of   them  dii 

,  played  great  latent,  ingenuity,  and  mi 

I  chanical  science.     The  American  in\ei 
tions  pertaining  to  the  spinning  of  col 
Ion  and  wool,  and  the  manufacture 
fabrics,  in  many  re&pecls  exceed  thoaa' 

I  of  any  other    nation,  and    reduced   sa 
much  the  expemic  of  manufacture,  that 
the  British  manufacturers  were    reluc* 
tanlly  obliged,  at  the  expense  of  a  littU 
national  pride,  to  lay  aside  their  owi 
machinery,  and  adopt  our  improvement! 
to  prevent  our  underselling  them  cvc( 
in  their  home  market     In  this  depart 
ment  were  the   inventions  of   Brown* 
Thorpe,    Danforth,  Coudliard.  Calvei 
and  some  others.     The  beautiful  opei 
tive  model  of  Wilkinson's  machine  for 
manufacturing    weavers'   reeds  by   one 
operation,  was  considered  one  of  the  moi 
ingenious  mechanical  combinations  evi 
invented.    Of  this  character  was  WhitK 
moro's  celebrated  machine  for  makioff] 
wool-cards.     There  were  several  models 
of  valuable  imprnvemenls  in   shearing 
and  napping  cloth,  patented  to  Swifts      ' 
iitowell,  Dewey,  Parsons,  l>anicla,  andfl 
others.  ^H 

**  In  another  Uepartmeni  were  sevcnl 
models  of  machines  fur  manufacturiiur 
cut  and  wjought  nails.  The  maohinei  ^ 
for  this  purfMse,  which  has  reduoed 
much  the  price  of  that  important  article/ 
was  of  purely  American  origin,  and 
was  invented Jjy  Briggs,  Perkins,  R< 
Odiorue.  and  several  others- 

**  The    models   of   improvemeuU 
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fpiflt-milla.  siw-millfi.  water-wheels,  8ic., 

were  numerous. 

"  The  application  of  &team-power  to 
the  driving  of  all  kinds  of  machinery 
for  propellins;  boats,  looomotivot,  milU, 
and  factories,  has  brouf^bt  out  a  ^reat 
number  of  American  inventions  and  im* 
provement!i,  displaying  a  degree  of 
talent,  inf^enuity,  and  science,  highly 
creditable  to  our  oounlry.  Some  of  the 
models  in  this  department  were  very 
valuable.  Atnericn  claims  the  honour 
(contested,  indeed,  by  England)  of  the 
ftrst  successful  attempt  to  apply  the 
power  of  steam  to  tho  propelling  of 
vessels.  The  name  of  Fulton  is  associ- 
ated with  one  of  the  noblebt  efforts  of 
genius  and  science.  It  has  often  been 
regretted  that  no  model  was  preserved 
of  his  steamboat,  which  was  the  first  to 
demonstnite  the  practicability  of  making 
steam  subservient  to  the  purposes  of 
useful  navigation.  There  was,  however. 
deposited  in  the  Patent  Office  a  volume 
of  drawings  elegantly  executed  by  his 
own  hand,  delineating  the  various  parts 
of  the  machinery  he  employed,  and 
embracing  three  beautiful  representa- 
tions of  his  steamer  making  its  first 
triumphant  struggle  against  the  oppo- 
sing current  of  the  Hudson.  The 
steamer  was  represented  passing  through 
the  Hiifhlunds.and  at  twuorthree  other 
interesting  points  on  the  river,  with  a 
beautiful  sketching  of  the  surrounding 
scenery  smiling  as  it  wore  at  the  victory 
which  science  and  art  had  at  last 
achieved  over  the  power  of  the  winds 
and  the  waters,  and  at  the  opening  era 
of  steam^navigation,  the  bene  tits  of 
which  have  since  been  so  widely  diffused. 
It  contained  also  an  account  of  his  ex- 
periments on  the  resistance  of  fluids, 
and  various  estimates  of  llie  power  re- 
quired to  propel  vessels  of  various  ton- 
nage and  form  through  the  water  at  a 
greater  or  less  speeu.  This  volume, 
which  should  hove  been  preserved  among 
our  choicest  archives,  shared  the  fate 
of  everything  else  in  the  office.  What 
sum  would  be  too  great  to  be  expended 
in  replacing  it  ? 

*'  The  department  of  agriculture  con- 
tained a  great  number  of  models  of 
highly  useful  improvements  in  the  im- 
plements of  husbandry.  The  number 
of  inventiotis  which  bad  for  their  object 
the  advancement  of  the  agricultural 
interests,  was  about  fifteen  hundred ; 
those  which  pertained  to  navigation, 
rero  little  ahott  ot  a  thouftand.    The 


inventions  and  improvements  in  factory 
machinery,  and  in  the  various  manufac- 
tures, were  upwards  of  two  thousand. 
In  the  common  mechanical  trades  there 
were  as  many  more.  It  were  vain  to 
attempt  to  enumerate  or  classify  Ibein 
within  the  reasonable  space  of  a  report 
of  committee.  There  was  no  art  or 
pursuit  to  whicli  ingenuity  and  inven- 
tion had  not  lent  their  aid. 

"  That  this  great  national  repository 
should  have  received  so  little  considera- 
tion heretofore  as  to  be  left  so  long 
exposed  to  conflagration,  which  has  at 
last  swept  every  vestige  of  it  from  ex- 
istence, cannot  be  too  deeply  deplored." 

After  a  few  sensible  and  enlightened 
remarks  upon  the  extensive  benefit  of 
such  an  establishment  to  the  public  at 
large,  the  committee  proceeds: — 

"  The  committee,  therefore,  believe 
that  it  is  important  to  tho  interests  of 
the  country,  as  well  as  to  tlio  security 
of  individual  rights,  that  measures  bo 
immediately  adopted  to  replace,  as  far 
as  praclirable.  the  records,  drawings, 
utid  models,  which  have  been  destroyed. 
Al^er  much  inquir)'  and  consideration* 
tho  committee  are  satisfied  that,  not- 
withstanding the  apprehensions  and 
anxiety  so  generally  entertained,  a 
restoration  is  practicable  to  a  very  grati- 
fying extent.  The  first  step  must  l>« 
to  procure,  for  the  purfH>ae  of  being 
copied  and  recorded  anew,  the  origimU 
patents.  In  most  instances,  descriptions 
and  specifications  of  the  inveniions.  and 
in  perhaps  a  sixth  or  eighth  part  of  the 
casus,  drawings  ulsu,  have  been  annexed 
to  the  patents  when  granted.  Drawings 
have  been  attached  only  when  referred 
to  in  the  specifications.  The  whole 
number  of  patents  is  a  little  upwards  of 
ten  thousand.  It  is  believed  that  from  * 
six  to  seven  thousand  may  be  obtained 
for  record.  Many  of  the  deficient 
drawings  may  be  obtained  from  pa- 
tentees, or  may  be  supplied  by  the  as- 
sistance of  those  who:$e  famiUar  know- 
ledge of  tho  inventions  will  enable  them, 
aided  by  the  specifications,  to  delineate 
them  with  much  accuracy.  Many  co- 
pies heretofore  certified  from  the  record 
to  be  used  as  evidence  in  the  cuurta, 
will  supply  others. 

"Of  the  models,  such  as  were  trilling 
and  unimportant,  containing  no  new 
principle  or  combination  of  mechanism, 
and  not  useful  for  any  of  the  purposes 
before  alluded  to,  it  will  not  he  aecA«».t.^ 
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mo'ltiU  was  about  seven  thousand.  Tt 
is  the  opinion  of  the  rommi!<i>iimer.  and 
others  most  conversant  with  the  subject, 
that  three  thou&and  of  the  in»Bt  im- 
porCatil  can  be  replaced,  which  will  form 
a  very  intercblmg  und  valuable  collec- 
tion, lesj  numoruu^,  indeed,  but  more 
Bfllei'l,  and  scarcely  less  useful,  tlian 
thai  which  has  been  destroyed.  Some 
of  these  would  t>e  replaced  by  voluntary 
contribution.  But  the  greater  portion 
of  Ihein.  even  uf  tlio&e  whose  restoration 
would  be  ino«t  desirable,  the  commiltee 
are  satisfied,  can  only  be  had  by  meun:» 
in  the  hands  of  the  {;overnraent.  If  it 
were  in  the  power  of  the  KOVcrnmBUt  la 
compel  the  putenteoa  to  replace  tlie 
modtiU  and  drawings  lust  by  its  impro- 
vidence, it  wuuld  be  an  unerouk  and 
unjust  tax  upon  those  who,  by  Iheir  in- 
genuity, and  at  th«ir  own  expense, 
built  up  QQ  institution  which,  in  its 
connexion  with  manufactures,  with 
agriculture,  and  even  commerce  itself, 
has  dune  much  to  advance  the  prosperity 
of  the  country.  They  have  paid  into 
theTreasur)'  156,908  dollars*  more  than 
faas'been  required  to  meet  the  expenses 
of  the  (dlice,  including  the  salaries  of 
the  uflicers  employed  in  it;  and  the 
committee  cannot  hesitate  in  recom- 
mending the  uppropriution  of  that 
balance,  to  carry  into  effect  the  pro- 
vinionH  of  llio  bill  which  is  herewith 
submitted. 

"The  measures  to  be  adopted  in  .se- 
lecting und  ubluining  the  model:a  and 
many  of  the  drawings,  are  matters  of 
detail,  involving  such  a  variety  of  cir- 
cumstances and  consideratiuns,  that  it 
U  impossible  to  make  provision  for  them 
by  law.  That  properly  belont^s.  und 
should  be  intrusted,  to  a  temporary 
board  of  commissioners.  The  sum  re- 
quired to  replaco  the  three  thousand 
models,  which  would  include  all  whose 
prcsonatiou  would  be  most  desirable,  is 
estimated  by  the  commissioners  at 
lOO.ouo  dollars  t.  The  ex|>cnse  of  tran- 
scribing and  recordinj;  descriptions, 
s}>ecifications.  drawings,  and  assign- 
ment*, is  estimated  at  53,000  doUarsiJ;. 
A  judicious  and  economical  expendituro 
of  these  sums,  it  is  believed,  will  restore 
the  records  and  models  to  the  full 
extent  contemplated  by  the  provisions 
of  the  bill  submitted.  By  the  state- 
ment from  the  Treasury  Department. 
itap;>ears  I  hat,the  balance  of  the  patcnt- 
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fUnd  on  the  31st  of  December  last, 
16(3. DU8  dollars,  including  moneys   re^ 
ceived  for  patents  und  copies  prior  to  lh< 
act  of  July,   183G.  which,  though  not 
expressly   embraced   by   the    terms   of' 
that  act,  properly  belong  to  that  fund. 
This  balance  will  coverthe  expendituies 
above  prop^jsed  of  l.^tS.OuO  dollars,  toge- 
ther with  3 1 00  dollars^  for  record-books, 
desks,  and  other  olfice-furniturc,  as  pcrj 
estimate,  and  leave  a  balance  of  &01 
dollars  ||. 

"  With  such  a  restoration,  and  the  ad- 
dition of  tbo  specimens  of  fabrics  andj 
manufactures  of  various  kind.%  which' 
are  in  preparation  in  a  number  of  the 
manufactories  und  workshops  of  the 
country,  to  be  deposited  in  rooms  in  tbo 
new  building,  pursuant  to  the  act  of 
July  last,  we  shall  soon  havt*  less 
reason  than  is  now  apprehended  ihrouKh- 
out  the  country  to  deplore  the  destruc- 
tion of  this  great  national  repof^itor^', 
In  two  or  three  years  the  number  of 
models  will  be  scarcely  Xest,  and  theic 
character  and  value  in  the  aggregate 
greatly  improved." 

The  Committee  conclude  by  stating 
that— 

"  Under  existing  circumstances,  with- 
out written,  pictorial,  or  model-record 
any  kind,  it  is  apparent  that  the  busi^J 
ness  of  the  office  must  either  stand  still  J 
or  proceed  under  very  great  embarrass- 
mcn^  which  can  he  relieved  only  by  tl 
early  action  of  Congress  on  the  ftuhjecU'^ 

A  bill  is  annexed  for  carrying  thes 
recommendations  into  effect:  it  contaiat 
additions  (which  wo  shall   notice  underj 
another  head)  1o   the   Act  passed  U 
year  for  the  Reformation  of  the  Ameriri 
Palents'-Law,   and  is  therefore  entitle 
A  Bill  in  addition  to  the  Act  topromoi 
the  prot/ress  of'   Science  and    U»efiA 
Arts. 

It  provides,  fur  the  especial  purpoB«^H 
of  furthering  the  replacement  of  the^| 
documents,  mo<lels,  &c.,  that —  ^" 

Per.-Mjns, — patentees  before  1 5th  of 
December  last, — may  present  duplicate 
copies,  &c..  of  the  original  records;  and 
that  the  Commissioner  of  Patents  shall 
make  and  keep  copies  of  them  without 
charge.  Commissioner  to  take  luea- 
sures  to  obtain  such  copies,  &c. 

Such  copies,  certified  by  Comaiv- 
sioner,  to  be  evidence  without  pl^xlf  of 
the  loss  of  originals.  No  patent  granted 
prior  to  the  1 5th  of  December  lost,  to  be 
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received  in  evidence,  nftor  the  Ut  of 
June  next,  unless  it  has  been  recoriled 
anew:  all  assignments  of  such  p&tenu  to 
be  recorded  anew. 

Commissioner  may  f^rnnt  new  patent 
in  lieu  of  one  destroyed,  bearing  (into  of 
ori^inul;  applicant  for  such  patent  to 
deposit  satisfactor)'  specifirations,  &c. 
Such  patent  shall  be  evidence;  and 
■hall  protect  the  rif^bts  of  patenlees  and 
assigns  same  as  original. 

Commissioner  to  obtain  such  dupli- 
cates of  the  more  valuable  and  inlorest- 
IDK  niodcU  destroyed,  as  may  bo  im- 
portant to  the  public,  assist  Patent-  | 
Office,  and  prnteit  publin  and  patent  , 
rights.  Provided  that  they  be  obtained 
at  a  reasonable  expense,  and  provided 
also  that  the  whole  amount  of  expendi- 
ture do  not  exceed  one  hundred  thou- 
sand dollars*.  Temporary  Commis- 
•ioners  to  be  appointed  for  above  pur- 
pose. 

B&neJIciai  Effects  qf  the  United  States 
New  Patents'  Act, 

The  Act  for  the  Reformation  of  the 
Laws  in  the  United  States,  relating  to 
Patents,  entitled  ^n  Act  to  promote tht 
Progress  of  Science  and  the  Useful 
Arts^  came  into  operation  on  the  4th 
of  July  lost.  Its  effects  arc  striking 
and  instructive.  The  official  examina- 
tion now  necessary,  previous  to  the 
grant  of  a  patent,  has  led  to  Ute  follow- 
ing discovery,  recently  reported  to  the 
senate. 

**IC  appears  that  about  onc-thinl  of 
■11  the  speciflcationH  are  found,  on  ex- 
rwnination,  to  contain  no  new  principle, 
^Bnd  that  three-fourths  of  the  residue 
are  either  too  broad  in  their  claims  of 
originality,  or  aro  otherwise  irregular  or 
defective,  and  are  required  to  be  set 
right  at  the  office,  or  to  be  sent  back  by 
the  Commissioner  for  correction-" 

In  the  four  months  preceding  the 
passing  of  the  act.  the  number  of 
patents  issued  from  the  patent-office 

amounted  to 458 

In  the  four  months  which  followed 
e  above  epoch,  there  were  only  .  70 
A  small  {lart  of  this  great  reduction 
ny  probably  bo  accounted  for  by  the 
delays  necessarily  accompanying  the 
fir&t'working  of  a  new  system,  but  that 
the  lightness  of  the  crop  is  principally 
owing  to  the  early  and  judicious  de- 
uction  of  the  worthless  and  noisome 
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wceda  which  formerly  shot  over  the 
Union  from  ttiis  hot-bed  of  speculation. 
We  have,  in  ad<lition  to  the  above,  the 
evidence  of  Dr.  Jones,  the  Editor  of  the 
Journal  of  the  Franklin  Institute,  a 
gentleman  probably  as  c-onvcr!:ant  with 
the  statistics  uf  American  Patents  as 
any  of  his  fellow-citizens.  He  says  in  the 
December  number  of  that  periodical,— 

"  Applii'alions  for  patents  now  undergo 
a  strict  examination  in  the  olfico  Itofore 
they  are  granted,  and  upwards  of  three- 
fourths  of  those  cxuuiinud  have,  under 
the  provision  of  the  existing  law,  been 
deemed  imperfect  and  returned  for 
amendment,  or  rejected  for  want  of 
novelty." 

No  argument  can  be  wanting  to  ren- 
der evident  the  invaluable  protection 
this  previous  examination  throws  before 
the  public,  and  the  increased  credit  and 
reputation  it  confers  on  patentees. 

Intended  Additions  tn  the  United  States 
New  Patents  Act. 

"Final  Measures."  we  should  think 
will  scarcely  be  hoard  of  in  the  legisla- 
tion of  the  United  States  during  this 
century.  An  opportunity  of  bettering 
the  Patent  Act,  passed  only  in  July  last, 
has  lately  occured,  and,  as  they  say 
"down  cast,"  the  occasion  has  been  im* 
proved. 

A  bill,  whose  title  may  be  found  at 
page  39fi,  is  now  before  the  senate,  in 
which,  among  others,  clauses  for  the 
following  objects  stand  for  enactment : — 

Patents  mny  be  issued  to  Assignee 
of  the  inventor. 

Applicant  to  fbmish  drawings  in  du- 
plicate; one  set  to  be  deposited  in  Pa- 
tent Office,  and  the  second  to  be  annexed 
to  patent,  and  considered  port  of  the 
specification. 

Committee  may  appoint  agents  in 
twenty  principal  towns  for  receiving  and 
forwardmg  to  Patent  Office  models,  spe- 
cimens. Sec,  intended  to  be  rubjeclA  of 
patents.  See.  Carriage  of  same  to  be 
paid  for  by  the  Patent  Office, 

Two  examining  clerks  instead  of  one, 
and  an  additional  copying  clerk,  to  be 
appointed.  Committee  empowered  to 
employ  such  temporary  clerks  as  may  be 
neressanr*. 

On  application  of  a  foreigner-appli- 
cant being  rejected  for  want  of  novelty, 
such  applicant  to  receive  inick  from 
Treasury  two-thirds  of  the  monnf  Ae 
matf  have  paid. 
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All  raoneyB  poid  for  patentB,  copies, 
Stc  tn  constitute  a  fund  for  the  inain- 
tolnanco  of  the  Patent  Office.  Com- 
mittee lo  lay  annually,  in  January,  be- 
fore Congress,  a  statement  of  expendi- 
ture, &c. 

Should    thift    bill    become  law.  the 
Americans  will  have  made  one  step  in 
UfWance    lowanls    the    amelioration   of 
international  patent  law.  with  regard,  at 
least,  to  this  country.     Up  to  July  last. 
Ihey  wore  the  only  nation  who  refused 
directly  and  indirectly  a  patent-right  to 
a  foreigner.    At  that  period  Ibey  placed 
fortiigners  on  the  aamc  footinf*  in  Ame- 
rica, as  their  own  citizens  postwssed  in 
countrtea  foreijjn  to  them, and  "  subjects 
of  the  king  of  Great  Britain"  had  ihu 
enviable  pre-ominonoe  of  paying  about 
twenty  times  as  much  as  a  native,  and 
about  twice  as  much  as  any  other  for- 
eigner, because    we   make    Americans 
f»ay  a  similar  sum  for  a  patent  in  Eng- 
and.  The  money  too,  at  Waahingtoii, 
as  at  I-ondon.  once  paid,  was  irrecover- 
ably gone.     B)  the  American  new  bill, 
two-thirds   of  the   112/.  are  to  be  re- 
turned if  tho  application  should  be  re- 
fused.    Tins  is  iraiialing  the  courtesy 
of  France  in  the  same  case.     What  will 
England  now  do?     Supposing  she  con- 
tinue to  Hqueey.o  and  plunder  her  own 
ingenious  population,  ariving  a  singu- 
larly  meritorious   class   frequently  into 
insolvency,  or,  what  is  worse,  into  the 
net  of  the  bloud-aucking  capitalist;  can 
she  now  so  treat  the  subjects  of  other 
gOTernmenis,    wbo.    without     insisting 
upon  reciprocity  as  fonuerly,  refuse  to 
make  extortion  legal,  and  who  do  unto 
Snglishmen  what    England   refuses  to 
do  unto  their  countrymen  ?    Surely  jus- 
tice, honour,  policy,  courtesy,  will  one 
day  or  other  prevail  against  the  dcnlers 
in  wax,  and   parchment*  and  tin-boxes, 

Mid f 

Hoptt  d^trrvd.     Second  Seri^. 

A  JoORNAL  of  the  Patents  for  Inven- 
tions Bill.     Session  18J7! 

14th  Feb. 
Patents  for  Inventions. — Bill  to  alter 
and  amend  the  Patent  Laws,  and  for 
better  seeuring  to  individuals  the  bene- 
fit of  their  inventions,  ordered  to  be 
brought  in  by  Mr.  Mackinoon  and  Mr. 
Bainea. 

l&th  Feb. 
PaUnt*    (or    Inventiona'    Bill,    **  to 
Aiaend  the  practice  relating  U>  L«\\«TV 
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Patent  forinyentions,  «tid  for  the  better 
encouragement  of  art*  and  manufhc- 
tures,"  presented  and  read  1°:  to  be 
read  2^  on  Wednesday ,  1st  of  March, 
and  lo  be  printed. 

"I St  March. 

Patents  for  Inventioas. —  Second 
Reading  deferred  till  fVedntsdof/  13th 
of  April. 

I2lh  April. 

Patents  for  Inventions*  BiU — Second^ 
Reading  dtjerrtd  till  Wednesday  17lh 
of  May. 

In  the  **  Votes  and  Proceedings  °|Cfl 
the  House  of  Commons.  Mercurii,  17*^ 
die  Afoii.  1837,"  Ibe  Wednesday  lo 
which  it  had  be«n  \sAi  deferred,  there  is 
no  notice  of  this  unfortunsle  Bill.  It  i*  ^1 
true  the  House  was  counted  out  at  eighcB 
o'clock  on  thai  day,  there  not  beinu  forty  ^ 
members  present,  but  the  Bdl  doe*  not 
appear  in  the  list  entitled  "  Dropped 
Orders  of  tbe  Day  of  Wedneaday,  ITlll] 
May,  1837." 

We  cannot,  therefore,  report  pro^rt 
oven  at  the  imperceptible  rate  of  pr^J 
grcsiiion  which  baa   hitherto  attended 
the  Bill  •. 


-ped^ 


Patent-Law  Grievafice.    No.  XV.    ^ 

Thb  inventors  of  thi»  country,  and  tbe 
iDlro<lueers  of  inventions  of  other  coun* 
tries  into  this,  were  obliged  to  pay  down 
to  the  attorney -general  and  other  agents. 
&c.,  of  the  Government  during  tho  ten 
years  ending  December,  1834.  more 
than  £313,00t).  and  during  the  past 
vear  above  £42,000  (bemg  at  the  rate  of 
£420.000  in  ten  years).  It  is  to  bo 
observed  that  these  enormous  extordaoa 
are  exclusive  of  the  drawings,  eognMO- 
ings,  and  all  the  other  charges  of  tbe 
patent-solicitor. 

The  ponalties  inflicted  on  the  inventiTe 
genius    of  Britain  during   the  pruwnt 
year,  up  to  tho  fi/itU  ult..  in  the  shape  of 
government  stamps  and  lees  on  putenta^^ 
amount  to  more  than  £30.000  1  ^H 

N.B.  This  sum  has  been  paid  i^| 
ready  money  on  taking  the  first  ateps, 
and  B9  many  of  the  inventors  are  poor 
men,  (Operatives,)  and  a  great  many 
others  of  them  persons  to  whom  it  would 
be  very  inconvenient  lo  pay  at  least  £  1 00 
down,  they  have  been  ooliged  to  go  into 
debt,  or  mortgage  or  dispose  of  their  in* 
ventions,  cither  wholly  or  in  part,  fiui* 

*  Ami  in  the  printed  Votes  to  tho  3£tb  flf 
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April  cuntd.  ' 

00,  Hkniiv  William  Cralti'Iid,  John-  ' 

Kt,   Berkeley 'Bq.,  Mi'ldx,^  H.  N.i    for    ou  i 

I      lioprovi'mtfiit   ill   ctiatiu;;  or   ooverlnx  irou  j 

niid  copiMrr  for  the  prevention  of  oxidatioa. 

April  2fl.— Oct.  29.     For.  Comm. 

87,  ALKXANDKaDlXONftndjAlIlflDcCOM, 

Cle<:kheatun,  near  Ix'cils,  York^,  MftDafwi- 
turiiig  ClH-initts ;  for  tniprovemeDta  in  d^re- 
tng,  b)*  tlu'  appUention  of  matvriAla  not 
hllberto  so  uned.     April  39.— OcL  2<). 

88.  JoKKrii  Bailkkr,  Ilegfnt'»-«t.,  Litm- 
betlti  Surrtf^  Artist ;  for  an  improvenK-nt  ib 
tbe  coustruvtiou  ur  raakiuii;  up  of  umbrt'lUu 

LHttd  puaiwl*.     April  29.— Oct.  fiO. 
^^B  Total,  ArRu-.a-l. 

^^^89.  Jean  Baptistk  Mollkrat,  Leleestcr- 
n{.t  Middr.j  Manufacturinn  Cb«mt»t ;  for 
imjtroveimmts  in  the  inuuufaoture  of  qur  far 
iUuiaLuntivu.     May  2. — No».  2. 

tfO.  John  Hratucotk,  Tiverton, />fOftn., 
IjOCt  Manufacturer  ;   for  iuiprovtMl  metboiis 
of    miuiufaeturiu]^     uruomeoKKl     work     Or 
figures  U[>on  or  applicable  to  gnuxu  uiusUu 
A  npt,  and  divers  kindji  of  cloth,  RtufT,  or 
Vftn  textures,   &nd   also  npparatUB   to  be 
in  omami^nted  work.    May  4. — Nov.  4. 

91.  TuoMAti  Wklls  Inukau,  Birming- 
ham. Wane.,  Horn  Button  Manufiioturcr ; 
for  unpruvemcnla  in  tlic  nuLUufueture  gf 
certain  dtwchptinnB  of  buttonf^  and  in  the 
tooU  UBod  to  nianufucturc  ttw  wom'.  Mr/ 
4,_^ov.  4.      /W.  Cvmm, 

92.  TuuMAfl  Bavlir,  Tamwortli*  Staf., 
Civil  Engineer;  for  lmppoTemeiit«  In  boat- 
ing and  vvaporating  fluids.  M/iy  0. — Nov. 
Q,     For,  Comm, 

98.  Hknrt  Rosb,  Lclccfttcr,  Worsted 
Manufactur(*r ;  fur  imprtivementa  applicable 
to  tJK*  combing  of  wikiI  and  goat  hair.  May 
e.— Nov.  6. 

94.  QaoKGK  Havmak,  Baint  SidwoU-«t, 
£ivtor,  Cottoh  Builder;  for  iniproveracntit 
In  two-wheel  carriages.     May  6. — Nov.  0. 

86.  ANQirt  RoBiRTSON,  Ptftrrtwroagh- 
court,  Flw?t-Bt.,  LaruL^  G«'nt.  ;  for  ma- 
chinery for  aoulpturiaK  and  working  marble, 
Itoiio,  abi)i:ister,  and  other  Bubataac«»,  and 
for  takiiiff  copiM  of  tb«  wucks  produoml 
thereby,  or  uf  similar  worka  produdi]  by 
ordinary  mauia,  and  alao  an  improTCfl 
process  of  talcins  caata  of  the  human  Hgure  ur 
othiT  fomui.    May  6. — Nov.  ti.   For.  Comm. 

0(j.  Thomas  Beli.,  Suuth  Khicdds,  Dur- 
Aam,  Manufaclurtnn;  Chembt ;  for  improre- 
tnents  in  the  luanu^luru  uf  aulphatc  of 
»uda,  trhich  improvemcntA  arc  applicable  to 
other  purpoaea.     3Iay  8. — Nor.  8. 

97>  William  Nairnx,  PInx  Spinner,  Mill- 
liaiigh,  near  Metlivf n,  Ferth, ;  for  imprvve- 
menia  in  the  maolunLTV  of  reeU  used  in  reel 


iyfiddx.j  Oent. ;  for  plates  or  tiles  made  o^ 
zine  or  other  proper  metal,  or  mixtures 
uwtahs,  applicable  to  roofe  or  other  parts 
buiUinga.     May  8. — July  8.     Far,  (-amm, 

99.  Joim  Brt'ROiw,  Guildfonl-et,,  Middx.^ 
M.D. ;  for  Improvements  in  the  mode  of 
proptflliitg  veawta  through  water,  and  part 
of  which  means  may  bo  applied  to  other 
useful  purposeSL     May  8. —  Not.  0. 

100.  Joini  HA0UB,Castle-8t,,  Wellcloso- 
9i\.y  iyfidtlr.,  Enflinver;  for  improve  men  ta 
on  whetils  for  camagea.   May  10. — Nov.  10. 

101.  J.*M»«  BOVDKLL,  Jun.,  Hawarden, 
Flint.,  Esq.  ;  for  improvements  in  pro- 
pelling carriagce.     May  11. — Nov.  11. 

U>2.  WiLLiAU  Brl'l,  Edinburgh,  SeoU 
iandj  Ew^. :  for  impruvemeiitH  in  heating 
and  evaporating  fiuids.     May  11. — Nov.  II. 

103.  EnwAiiD  Austin,  Warwick-place, 
Bedford-row,  Middji.  ;  for  iniproreraents 
in  ra'iaing  sunken  veaaela  and  other  bodied. 
May  12.— Nov.  12. 

1 04.  Piaaas  fiAtiTaeisM v  OtTiNKBRnf 
Drbac,  Brixton, Surry,  Civil  Engineer;  for 
improvenirnta  applicable  to  milruada.  May 
13.— Nov.  13. 

105.  William  Hhodms,  Gent.,  and  Ro- 
fiiRT  Hrminuwav,  Mechanic,  both  of  Earl'a 
Heaton,>'or/r.;  for  improvements  applicable 
to  machinery  for  carding  and  piercuig  wool, 

\  in  prooess  of  manufacture  in  woollen  mills. 
May.  22.— Nov.  22. 

100,  Gbokuk  Nklson,  Leamington  Priors, 
ITorv..  Gent.,  for  proceaaes  by  the  use  of 
which  isinglass  may  be  improved.  May  23. 
—  Nov.  22. 

107.  Sahlrl  and  Wijojah  Smith,  Lud- 
dcmlen  Foet,  near  Halifax,  ror*.,  Worsted 
Spinners  ;  fur  improvements  in  machinery 
for  combing  or  clearing  sheep^s  wool  and 
goafs  liair.     yia,y  23,— Nov.  23. 

108.  Eluau  Lbak,  Hanley,  Staff.,  En- 
gineer and  Lathe  Maker;  for iinprovenwots 
m  the  construction  of  >tluttt<>r8  and  saabea 
for  windows  uf  buildinge,  which  improve- 
Dtauta  aru  also  applicable  to  hot-bouses,  or 
conservatories,  carriages,  and  other  pur- 
poses, and  in  tbe  modo  of  fitting  or  usiDg 
tbe  same.     May  23.— Nov.  23. 

109.  CHABL«N     PlKRIlB      DSVAUX,    Fcu- 

churoh-st.,  Lond.j  Merchant ;  for  apparatus 
(or  preventing  the  explosion  of  boilers  or 
gt>neratora  of  Bt«am.  May  23. — Nor.  33. 
For,  Comm, 

1  lU.  Baron  Henry  ns  Bods,  MaJ.  Oen., 
Edgeware-rd.,  M\ddm. ;  for  improvemeuta 
in  ftppnmtus  for  retarding  and  stopping 
chain  or  other  sables,  or  ropes,  ou  board 
BhipM.     May  23.— Nov.  23. 

111.  Charles  JcissrH  Frreman,  Frede- 
rickVplttce,  Ketmiugton-lane,  A'wrry,  Oont. ; 
for  ImptDVements  in  tbe  apt*r*tua  c&lUd. 
t«»tta>  tot  v9^tt%  "vB»  at  «Si»x  ■m«iyi»,».V' 
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THE   BAROJIETER. 
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iNTROnUCTION. 

JSo  much  does  the  habitual  use  of  any  iiutrutnent,  or  piece  of  apparatus, 
(whether  intended  for  cxperinicntal  inquiry,  or  for  the  more  ordinary 
purposes  of  life.)  eugeiider  a  forgetfulness  of  the  principles  oil  which  it 
is  co!istTuoted,  or  on  which  it  acts,  that  wc  are  scarcely  aware  of  the 
extensive  and  delightful  field  of  inquiry  into  which  we  should  he  led,  on 
endeavouring  to  trace,  and  account  for,  the  mode  of  opcmtion,  and  th« 
physical  laws  which  determine  the  utility,  of  the  mechanical  contrivances 
which  the  ingi^nuity  of  man  has  invented  for  his  own  henefit  and  conve- 
nience :  and  yet  such  inquiries  are,  porliups,  among  the  best  modes  of 
attaining  a  knowledge  of  the  princi[i1t's  of  science;  for,  so  linked  are  the 
sciences  one  to  another, — so  inipcrt*ep(ihly  are  the  boundaries  which 
separate  them  shaded  off,  that  a  thorough  knowledge  of  the  principle  of 
construction  and  of  operation  of  any  one  inbtrument,  would  lead  us  into 
ore  sciences  than,  at  first,  we  should  he  apt  to  suppose. 

Tliere  are.  it  is  most  certiun,  very  inany  instruments,  winch  a  mode- 
rately-iiitcUigfnt  memlKT  of  society  ia  in  the  habit  of  encountering  and 
appi\iiig  to  his  use,  each  of  which,  if  proppvly  studied  in  nJl  its  bearings, 
would  give  ii  vast  Fund  of  valual>lp  information,  independrntly  of  the 
mere  ttxe  to  which  the  instrument  itself  is  applied.  Among  such  instru- 
ments is  the  BaromcfeTj  apiece  of  apparatus,  whose  action  depends  upon 
principles  as  beautiful,  perhaps,  as  any  in  the  whole  range  of  philosophical 
inquiry.  We  propose,  therefore,  to  give  a  popular  account  of  this 
instrument;  its  history,  mode  of  action,  and  the  atmospheric  phenomena 
on  which  that  action  depends. 

The  first  step  iu  such  an  inquiry  is,  a  consideration  of  the  atmosphere 
which  surrounds  us, — that  invisible  garment,  whose  presence  is  necessary 
to  the  very  existence  of  animal  and  vegetalile  life,  and  to  the  conduct  of 
this  globe,  under  the  physical  laws  by  which  it  is  governed. 


I. — The  Atmospuere. 

TiTR  atmosphere  belongs  to  that  class  of  fluids  which,  for  distinction's 
sake«  is  called  elastic:  this  distinction  is  not  strictly  correct,  for  ail 
fluids  arc  eltistic  (that  i.4,  they  can  l^e  compressed  into  a  smaller  space, 
and  regain  their  former  bulk  when  the  pressure  is  removed);  but  the 
range  of  compressibility  in  liquids  is  so  very  limited,  that,  for  all 
practical  purposes,  it  is  sufficiently  correct  to  designate  them  as  non- 
elastic. 

The  atmosphere,  then,  is  a  compound  elastic  fluid,  invisible,  and 
iuodoruus,  of  which  the  constant  component  jiarts  are  oxygen  and  nitrogen. 
Carbonic  acid  gas,  and  aqueous  vapour,  together  with  other  bodies,  are 
constantly  present,  but,  being  due  to  irregular  sources,  they  are  not 
considered  as  component  parts  of  the  atmosphere. 

Accortling  to  the  best  experiments,  the  ordinary  conatvluATAA  t^  >>Ev*b. 
atmosphere  appear  to  be  in  the  following  ^ro^otCxo-ft**. — 

Vol.  in.  2D  '^'^ 
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By  meAsuro.  By  weight. 

Nitrogen'  .         .         77-5         .        .         75-55 

Oxygen         .        .        .21-        .        .        .     23'32 
A<iueou8  vapour  1'42  103 

Carbonic  acid     .  0  08    .  .       DlO 

100.  100. 


or,  ipeaHng  only  of  the  two  morr  important  elements, — 

Oxygen     .         .        .        21         .         •         .        23 
Nitrogen       .        .        .     7lf    .         .        .        .77 

100  100 

This  invisible  compound  fluid  possesses  many  of  the  properties  oj 
solid  matter,  but,  at  the  same  time,  possesses  many  which  are  peculiar  to 
gaseous  bodies.     In  common  Avith  solid  matter,  it  possesses  the  propertieo^ 
of  compressibility,  inertia,  mobility,  an<l  weight:  these  we  may  term  tbefl 
mechanical  properties  of  air,  and  of  these  we  will  treat  before  we  consider 
those  properties  which  belong  only  to  fluids. 

Imj>rnetra6ilif^  implies  an  attribute  by  virtue  of  whicli  no  two 
bodies  can  at  the  same  time  occupy  the  same  place,  and  is  one  of  the 
chief  properties  which  give  rise  to  our  notion  of  the  word  "  matter." 
Now,  that  no  two  solids  can,  at  the  same  time,  occupy  the  same  place, 
leems  a  truism,  the  bare  mention  of  which  is  childish,  because  our 
genses  have  always  told  us  the  same  thing;  but  when  we  come  to  consider 
an  invisible  fluid  like  air,  Uie  same  evidence  fails  us  :  we  cannot  iter  that 
it  is  true,  and  the  proof  of  its  truth  becomes  more  desirable  in  proportion 
as  it  is  more  difficult.  Now,  that  air,  invisible  though  it  be,  possessei 
this  property,  is  easily  shown  thus:  plunge  an  inverted  goblet  into  a  body 
of  water,  observing,  however,  that  every  part  of  the  edge  touch  the 
surface  of  the  water  at  the  same  moment ;  it  will  be  found  that,  what- 
ever be  the  deptli  of  the  water  in  the  vessel,  the  goblet  will  not  get 
filled,  for  there  will  be  a  portion  Tuioccupifd  \ty  water,  vnrj'ing  in  height 
with  the  depth  to  whicit  (lie  goblet  is  pluiifjed.  Now,  this  portion  is 
occupied  by  the  uir  which  originally  filled  the  goblet,  and  tlie  circum- 
stance of  that  air  occupying  \gs&  than  its  original  bulk,  is  no  proof  against 
its  impenetrability,  but  only  shows  that  it  is  compressible,  or  that  its 
atoms  are  readily  brought  nearer  together ;  but  no  pressure  of  the  water 
will  enable  it  quite  to  fill  the  goblet;  thus  showing,  that  however  tbe 
air  may  be  compressed,  it  is  never  annihilated.  If  the  goblet  \>€  intro- 
duced obliquely  into  the  water,  the  air  will  have  time  to  escape  before  It 
19  imprisoned  between  the  glass  and  the  water.  Again,  if  a  diring-bell 
is  plunged  to  any  depth  into  the  sea,  it  never  becomes  quite  billed  with 
water:  nt  34  feet  below  the  surface,  it  is  exactly  half  filled,  from  rnHKa 
to  be  afterwards  explained. 

Inertia  luid  Mofiiliij/  are  those  properties  by  virtue  of  wliich  a  body 
will  not  move  until  it  is  forced  to  do  so  by  some  active  power,  and  that, 
wJien  in  motion,  it  will  not  sto^  without  some  equal  preventive  pow 
j^oWy  that  air  possesses  t\iesc  ^to'^rt\e%,  \a  ^i  at«t^i  tvvftj«vv  ^wpca. 
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lieaomena  of  wintl^  wliicU  is  nothing  more  than  moving  air.  Wlipn  we 
stand  Btill  in  u  culm  day,  wc  tVcl  no  wind,  but  if  *ve  run,  the  face  feels 
if  a  wind  were  blowing  upon  it.  Now  thia  arises  from  the  first  of 
ae  two  properties;  tlie  air  will  not  move,  unless  some  force  impress 
^S  Vur  bwlies  then  become  the  moving  Jurce,  and  the  degree  of  power 
necessary  to  more  tlie  air  is  measured  by  the  degree  of  wind  whicli  we 
feel  in  our  faces;  it  is,  iu  fiu;t,  nn  index  of  the  reluctance  of  the  air  to 
1)egin  to  move:  but  when  nir  is  once  in  motion,  us  in  the  case  of  ordinary 
wind,  wo  find  as  much  force  is  necessary  to  stop  it  us  was  required  to 
put  it  ill  motion;  and  the  degree  of  force  witli  which  the  wind  rushes 
against  any  stationnrj'  object,  measures  the  pouer  necessary  to  stop  its 
motion :  thus,  when  u  hurricane,  such  as  fretjueutly  occur  in  the  West 
Xndies,  levels  buildings  to  the  ground,  and  tears  up  trees  by  tlie  roots, 
e  ore  convinced  that  the  air  is  moving  with  a  velocity  which  requires, 
for  its  complete  suppression,  ii  power  greater  than  that  by  which  a  tree 
clings  to  the  earth,  or  a  building  to  its  foundation. 

To  these  properties  we  ^vill  now  adiiuce  weight.  Tliat  air  pos- 
sesses weight  is,  to  a  uovice  in  philosophy,  one  of  its  greatest  wonders. 
It  has  l>een  accurately  determined,  by  weighing  a  vessel  containing  a 
Ifiven  quantity  of  pure  air,  i.  r,,  air  deprived  of  its  carlionic  acid  and 
ueous  vapour,  and  then,  after  extracting  the  air,  weighing  the  vessel 
again,  that  iOO  cubic  inches  oi  atmospheric  air,  when  the  thermometer 
indicates  60'^  and  tlie  barometer  30  inches,  weigh  rather  more  than  31 
grains,  which  is  about  ^J^th  part  the  weight  of  water.  Although  the 
delicacy  of  this  proof  places  it  beyond  the  range  of  familiar  experiment, 
t,  that  air  has  weight,  is  abundantly  .shown  in  other  ways.  We  know 
at  the  silk,  car,  &o.,  which  form  a  balloon,  poBsess  freight^  and  yet  it 
ascends  in  air;  this  shows  that  the  balloon,  with  the  carburetted  hydrogen  ■ 
contained  in  it,  is  not  so  heavy  as  an  equal  bulk  of  atmospheric  air.  ^ 
The  same  remark  will  apply  to  clouds,  which  we  know  are  composed  of 
water,  and,  therefore,  lo  possess  weight ;  yet  they  are  upheld  at  a  con- 
siderable elevation,  merely  because  the  air  beneath  them  is,  bulk  for 
bulk,  heavier  than  the  clouds. 

Now,  from  these  four  properties,  ^iz.,  impenefraiiUUif^  inertia,  mo- 
biiiiy,  and  weight,  we  might  trace  a  great  range  of  atmospheric  pheno- 
mena; but  the  influence  wliich  two  other  agents, — heaf,  and  aqueout 
vapour^ — exert  on  air,  is  so  extensive,  that  it  is  impossible  to  arrive  at 
just  notions  on  the  subject,  without  first  coiLsiduring  those  agencies. 

AVhatever  may  be  the  nature  of  heat,  whether  material  or  not,  we 
know  that  one  of  its  most  important  effects  is  the  expansion  of  any 
body  into  which  it  enters,  and  thus,  by  removing  the  component  particles 
of  a  body  farther  from  each  olhcr,  rendering  any  giveu  bulk  of  the  body 
lighter  than  it  was  before  the  application  of  heat.  In  solids,  tliis  expan- 
sion is  very  limited,  and  requires  very  nice  investigation  to  measure  it. 
In  non-elastic  ijuids,  such  as  water,  mercury,  alcohol,  &c.,  the  expansi- 
bility is  much  greater , but  it  is  at  the  greatest  iu  elastic  fluids,  such  as 
air;  for  the  attraction  of  cohesion  being  entirely  non-txistent  among  its 
particles,  any  foreign  agent  tending  to  remove  the  particles  farther  asunder, 
is  aided  in  that  object  instead  of  retarded.  In  iUusUalvovs.  ci^  "OoMi  H»t 
may  ftate,  that  if  a  given  bulk  of  «teel,  at  3*i^  o^  ^tTO^eTvJOM'i^  \*^>ift»A*^ 
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to  212^,  its  liulk  is  increHscd  Ly  aliout  ^^tli  part  of  the  whole;  and  glMH 
nearly  in  the  same  degree.     In  liquids,  the  ratio  is  so  much  iDcreased,^ 
that,  with  the  same  increment  of  temperature,  mercury  expands  aliout 
V^rd,  water  ahout  ^'^tli,  ami  alcohol  about  ^thj  those  beingthemost  expan- 
sible which  boil  at  the  lowest  temperature.     But  in  air,  the  expansion 
amounts  to  more  than  one-third  of  the  whole  bulk.     This,  however,   is_^ 
not  the  most  important  point  of  distinction  between  the  relative  cxiMiftsi<^| 
bilitics  of  bodies  in  different  states :  it  is  found  that  solids  and  liquids 
expand  in  a  greater  ratio  with  a  given  increment  of  temperature  when 
they  are  near  the  boiling  point,  than  at  a  lower  tem|ierature;  thus  steel, 
which  expands  j-J^th,  on  being  raised  from  32*^  to  212°,  or  180*^.  if  we  take 
half  the  quantity,  or  90^,  we  shall  find  that  the  expansion  is  less  than 
-,  ;-th  from  32"  to  1 22^  and  more  than  ri  .th  from  1 22°  to  2 1 2*".    The  same 
applies  likewiBe  to  liquids,  but  in  a  less  degree  to  mercury  than  any 
other  Hquid;  hence  its  value  for  thermometers,  on  account  of  its  nearly 
equable  expansion. 

But  in  gaseous  fluids,   the  expansion  is  rigorously  equal  for  every 
degrccof  temperature;  and   it  is  a   most  important   law,  tliat  all   gases 
expand,   not  only  equably  ^viih   equal   increments  of  temperature,  but 
likewise  equal  to  each  other;  that  is,  ^Jh  of  the  whole  bulk  for  each^ 
degree  of  temperature,  or  0375  from  32''  to  212°.  ■ 

It  is  at  once,  therefore,  obvious,  that  a  most  material  change  will 
take  place  in  the  equilibrium  of  an  aerial  mass,  if  one  portion  be,  from 
any  cause,  more  heated  than  that  which  surrounds  it;  because,  as  the 
particles  of  which  it  ia  composed  are  subject  to  the  same  law  of  gravita- 
tion which  regulates  solid  bodies,  those  \^hjch  are  most  expanded  rise  to 
zoake  way  for  those  which,  by  a  closer  aggregation  of  particles,  possess 
greater  specific  gravity.  We  shall  hereafter  see  the  immense  importance 
of  this  adjustment  of  aerial  particles. 

The  influence  of  heat,  in  modifying  the  state  of  elastic  fluids,  being 
thus  shortly  alluded  to,  we  will  now  consider  a  distinction  between  elastic 
fluids,  whicti  leads  to  many  important  results.     Oxygen  and  nitrogen, 
whether  considered  separately,  or  in  the  combined  state  which  forms  our 
atmosphere,   are  pennaitentltf -elastic  fluids,  which  means,  that  neither  ^ 
compression  nor  abstraction  of  heat  has  ever  converted  them  into  (heH 
liquid  state;  but  with  aqueous  vapour  it  is  different  (as  it  is  likewise^ 
with  some  of  the  gases).     Aqueous  vapour,  or  steam,  is  not  permanently 
elastic,  as,  unless  its  temperature  be  maintained   to   a  certain   height^ 
depending  on  its  density,  it  resumes  the  liquid  state  in  which  it  first 
existed.     The  same  remark  applies  to  mercurial  and  alcoholic  vapours; 
■whether  the  gases,  such  as  oxygen  or  nitrogen,  might  be  liquefled  by 
excessive  abstraction  of  heat,  accompanied  by  enormous  pressure,  is  an 
unascertained  point;  it  is  suflicient  to  state,  however,  for  our  present  ^m 
purpose,  that  no  means  hitherto  tried  have  succeeded  in  that  object.  H 

The  formation  of  steam  from  water  goes  on  slowly,  nt  almost  every 
temperature,  but  it  is  at  212^  that  boiling  takes  place  (that  is,  under  the 
influence  of  the  atmosphere;  for  if  we  remove  that  influence,  by 
placing  water  in  vacuo,  it  boils  at  about  72°);  the  elastic  force  of  the 
mpour  thus  formed  is,  however,  proportional  to  the  temperature  of  the 
water  from   which    it  ascends,  ?tnd  ut  ai  \o-v«  VftTa^fc\^\».\t  \W  ^.team 
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;[g1cs  slowly  and  silently  ngainst  the  pressure  of  the  superincumbent 

tmosphere. 

Until  within  a  very  few  years,  it  had  been  always  supposed  that 

le  pressure  which  interferes  with  the  rapidity  of  evaporation,  is  excited 
by  the  atmosphere  as  a  whole;  but  llic  investigations  of  Dalton  and 
WoNaston  liave  rendered  it  probable,  that  to  the  aqueous  vapour  con- 
tained in  the  atmosphere  is  alone  due  all  that  pressure  which  retards 
evaporation.  It  is  believed  that  the  component  parts  of  the  atmosphere 
are  not  ohemically  combine<i,  but  merely  mochanically  mixed;  that  there 
are,  in  fact,  four  distinct  and  separate  ntnioaphercs^  of  oxygen,  nitrogen, 
carbonic  acid  gas,  and  steam  :  that  these  atmospheres  exist  independently 
of  each  other,  and  exert  pressure,  independently,  on  the  earth's  surface 
(those  pressures  being  believed  to  be  in  the  ratio  of  the  volumes  of  the 
different  gases);  and  that  they  reach  to  different  heights  therefrom;  the 
nitrogen  atmosphere  being  54  miles,  steam  50  miles,  oxygen  38  miles, 
and  cjirhonic  aeid  10  miles.  But  the  point  to  which  we  more  particu- 
larly allude,  is  the  recently-formed  opinion,  that  the  preventive  pressure, 
by  virtue  of  which  evaporation  and  ebullition  are  retarded,  is  excited 
solely  by  the  steam  atmosphere ;  that  one  sort  of  gaseous  fluid  offers  no 
obstruction  to  (he  passage  of  another  sort  through  it;  that  the  repuUion 
existing  Ijetween  the  particles  of  a  gas  is  exerted  only  against  its  own 
kind,  and  that  it  is  that  repulsive  energy  in  the  steam  atmosphere  which 
retards  the  fonnation  and  issue  of  more  steam  from  tlie  surface  of  the 
liquids;  that  if  the  air  were  perfecli^  drif  (tliat  is,  free  from  the  bteam 
atmosphere,)  evaparatiou  would  go  on  to  as  great  extent,  thougli  more 
slowly,  from  a  liquid  surface,  as  if  no  air  existed  above  it;  and  that 
there  is  a  sort  of  a  contest  always  going  on  I>etween  tlie  steam  already 
formed  and  existing  in  the  atmosphere,  and  that  which  is  about  to  leave 
the  surface  of  bodies  of  water,  the  repulsive  pressure  of  the  one  being 
opposed  to  the  ehistic  tension  of  the  other;  and  as  an  increase  of 
temperature  in  the  water  increases  the  tension  of  the  steam  generated 
therein,  the  rapidity  of  evaporation  varies  with  every  change  of  tempera- 
ture. The  manner  in  which  a  balance  is  maintained  between  the  downward 
pressure  of  the  aqueous  vapour  in  the  atmosphere,  and  the  elastic  tension 
of  that  which  is  forming  in  water,  under  the  influence  of  heat,  will  be 
better  understood  by  reference  to  the  following  table. 

At  the  temperature  of  32°,  evaporation  produces  an  atmosphere  of 
steam  above  the  surface  of  water,  of  which  the  tension  is  equal  to  one- 
fifth  of  an  inch  of  mercury;  that  is,  it  presses  on  surrounding  bodies  with 
u  force  equal  to  the  weight  of  one-fifth  of  a  vertical  inch  of  mercury  of  the 
same  horizontal  surface.  The  tension,  or  pressing  force,  increases  with 
increase  of  temperature  as  follows: — 


At  50* 

0373 

At  *^12^  '  . 

29993      ■ 

68 

.  0682 

233  . 

.  44-883      ■ 

86  . 

1-206 

2M    . 

59-884      ■ 

104 

.  2057 

264  . 

.  74-B05      ■ 

140  . 

5-694 

275 

89-766      H 

158 

.  9019 

285  . 

.  104-727     ■ 

176  . 

13-855 

302 

V^^:^\<^    ■ 

406 


iiiB  BAkuMerrER. 


Thi»  table  will  give  an  idea  of  the  manner  in  whi^^li  tbe  giant^ 
power  of  the  stcam-cngiue  is  called  into  existence.  Water  heated  in  a 
Tosaet  of  limited  dimensions  genenites  a  steam  atmosphere  uhorc  it ; 
this  atmosphere,  having  no  room  for  expanhion,  graduaUy  increases  in 
density  and  elastic  tension,  \intil  at  212°  it  presses  on  the  inner  surface 
of  its  containing  vessel  with  a  force  equal  to  the  atmospheric  pressure  on 
the  outside ;  but  above  this  terapemture  its  elastic  power  becomes 
enorraouslj  increased,  so  that  at  302°  it  presses  with  a  force  of  more 
than  60  pounds  on  each  square  inch  of  surface,  and  at  343°  ^vith  a  force 
of  120  pounds. 

When  we  consider  that  the  ocean  covers  a1>out  three-fourths  of  th« 
whole  surface  of  the  globe^  and  that   strnm  rises  from  water  at  every^ 
temperature,  but  in  different  quantities  according  to  the  tcmpeniture,V 
the  vast  importance  of  that  element  of  the  atmosphere  will  at  once 
present  itself  to  our  view. 

AVc  shall  now  proceed  to  detail  the  atmospheric  phenomena  which 
are  brought  about  by  the  rae«.-hanic«l  properties  lielonglngto  Ihe  unvary- 
ing elements  of  the  atmosphere, — oxygen  and   nitrogen, — and  by    the 
erer-changing  proportion  in  which  heat  and  aqueous  vapour  are  mixedfl 
with  it.  9 

Air  possessing  weight,  it  necessarily  follows  tliat  that  portion  of  it 
which  is  nearest  the  surface  of  the  earth  has  to  bear  tlie  pressure  of  &11 
which  is  above  it,  and  becomes  therefore  more  condcnBed ;  now,  when 
we  say  that  100  cubic  inches  of  air  weigh  31  grains,  we  allude  to  air 
taken  from  that  stratum  which  is  nearest  the  earth :  but  it  has  been 
found,  in  conformity  with  wtiat  has  been  just  stated,  that  iis  specific 
gravity  decreases  as  it  is  further  removed  from  the  earth.  This  has  bcei 
found  true  to  all  the  heights  which  man  has  been  able  lo  reach, 
calculations  founded  on  the  rate  of  expiuision  at  accessible  heights,  hi 
determined  the  limit  of  the  atmosphere  to  be  about  fifty  miles.  Man] 
have  supposed  this  rarefaction  to  go  on  into  infinite  space,  but  the  most 
distinguished  philosophers  ogree  in  opinion,  that  beyond  a  certain  dis- 
tance, centrifugal  force,  which  increases  the  further  removed  it  is  from 
the  centre  of  the  earth,  combined  with  the  extreme  tenuity  of  the  air, 
and  the  diminution  of  gravitating  attraction,  would  overpower  the 
repulsive  tendency  of  its  particles,  and  prevent  them  from  receding^ 
fiirther  from  the  earth.  But  although  we  cannot  tell  tlie  weight  of  ^H 
given  bulk  of  air  at  the  highest  stratum,  yet  we  find  that  a  column  o^^ 
air  one  inch  square,  and  reaching  from  the  earth  to  the  summit  of  the 
atmosphere,  weighs  about  14^  pounds,  and  as  we  likewise  know  that  a 
cubic  inch  at  the  earth's  surface  weighs  somewhat  less  than  one-third  of 
a  grain,  wc  can  calculate  that,  if  the  atmosphere  was  of  equal  deuniy 
throughout,  it  would  be  between  four  and  live  miles  high. 

That  a  column  of  air,  one  inch  square,  and  reaching  to  the  top  of 
the  atmosphere,  weighs  14^  pounds,  is  a  fact  that  common  weighing 
will  not  indicate,  but  we  find  it  from  other  evidence  ;  the  reason  whv 
weighing  will  not  decide  it,  is  to  be  found  in  the  remarkable  property 
which  distinguishes  fluids  from  solids,  whicJi  is  this: — if  we  take  a  solid 
body*,  n  mass  of  iron  for  instance,  it  presses  only  in  one  direction  towi 
the  centre  of  the  earth,  and  exe.tta  uo  V\VfeTv\  ox  w^-ww^.  -^t^rtsaxft  ; 
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lb  fluids,  whether  liquid  or  aerifomi,  any  impulse  commujiicated  to  them 
^readb  equally  in  every  direction  :  this  results  from  the  perfect  freedom 
with  which  the  particlea  xuotc  among  each  other,  and  is  shown  in 
numerous  familiar  examples.  An  orilice  being  made  in  the  side  of  a 
vessel  containing  water,  the  water  nishos  out  with  a  force  exactly  equal 
to  the  pressure  which  the  body  of  water  above  the  orifice  exerts  on  the 
water  beneath  that  level ;  and  in  the  same  way,  if  the  vessel  be  quite 

1,  and  closed  at  the  top,  through  which  a  tube  passes  to  the  water 

ithin,  if  the  tube  be  likewise  filled  with  water,  the  upper  stratum  of 
water  in  the  vessel  presses  upwards  ugainst  the  cover  with  the  samo 
power  with  which  it  presses  on  the  water  beneath  itj:  and  so  likewise  in 
aeriform  fluids,  if  a  bladder  be  filled  with  compressed  air,  and  an  orifice 
jnadc  in  it,  the  air  will  escape  with  just  as  much  velocity,  if  the  bole  be 

adc  in  the  top  or  the  side,  as  if  it  were  at  the  bottom. 

It  follows,  therefore,  that  the  pressure  of  14^  pounds  on  the  square 

ch  which  the  atmosphere  exerts  at  the  earth's  surfitcc,  is  exerted 
equally  in  every]  direction  upwards,  downwards,  and  laterally,  and 
this  enormous  pressure,  acting  on  such  an  extremely  attenuated  lx>dy  as 
,  forces  it  into  the  most  minute  apertures,  and  it  is  thu^  that  wo  feel 
inconvenience  from  the  weight  of  such  a  superincumbent  pressure, 
which  is  not  muclk  less  than  fourteen  tons  on  the  whole  bo<ly  of  an 
ordinary  man,)  but  every  part  of  the  human  system  being  vascular,  and 
containing  air,  the  })ressure  from  ^vithout  is  counteracted  by  tliat  from 
within ;  fuid  were  it  possible  for  us  to  exist  for  a  few  minutes  in  a 
vacuum,  the  body  would  be  burst  by  tlie  efforts  of  the  air  within  it  to 
escape.  But  immersed  as  we  are  in  the  atnio&phere,  the  body  may  be 
compared,  as  Professor  Robison  obsen'cd,  to  a  sponge,  which  is  not 
cruslied  by  the  weight  of  water  upon  it,  however  deep  it  maybe  plunged 
into  the  seii,  simply  because  there  is  water  witliiu  its  cavities,  as  well  as 
withtmt.  And  this  brings  us  to  the  reason  why  we  cannot  weigh  the 
whole  pressure  of  the  atmosphere  by  ordinary  menns,  as  the  scale  of  a 
balance,  far  instance,  is  pressed  upwards  by  the  air  beneath  it  in  exactly 
the  same  degree  as  it  is  pressed  don^n  by  t)ic  air  above  it.  But  when-  j 
ever  we  can  free  one  side  of  any  object  from  atmospheric  pressure,  we 
can  then  ascertain  the  amount  of  force  pressing  on  the  other  side ;  thus, 
in  a  well-known  experiment,  two  hollow  hemispheres  are  simply  placed 
edge  to  edge,  but  witbout  any  mode  of  fixing  or  securing.  The  air  it 
then  extracted  from  the  central  hollow,  and  it  is  found  that  the  two 
halves  cannot  be  sepiirated  by  a  less  force  than  fourteen  times  as  many 
pounds  as  there  are  square  inches  in  the  section  of  the  sphere.  The 
power  of  a  fly  to  fix  itself  on  the  ceiling  or  wall  of  a  room  depends  upon 
this  upward  and  lateral  pressure  of  the  air;  there  is  a  muscular  power 
by  which  it  is  enabled  to  form  thej  bottom  of  the  foot  into  a  hollow  shape 
between  which  and  the  ceiling  a  vacuum  exists:  he  is  then  upheld  by 
the  pressure  of  the  air  against  the  opposite  side  of  the  foot.  Again,  in 
the  operation  of  cupping,  tlie  air  is  removed  from  a  small  external  part 
of  the  body,  in  consequence  of  which  the  internal  air  thrusts  out  the 
skill,  and  with  it  tho  blood-vessels  near  the  part^  into  a  swelling  protu- 
berance.    Similar  instances  are  numerous,  but  these  will  snffire. 

Having  thux  shown  the  nat\ue  o\  l\^e  \»Te^su\e  viWOft  \\v?  ^Vtcv*^^«* 
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exerts  on  till  bodies  flt  the  oartli's  surface,  we  will  proceed  to  tlie  con- 
Bidenttion  of  the  manner  in  which  this  pressure  gtivp  rise  lo  the  con- 
atruction  of  the  Barometer,  and  then,  after  a  description  of  the  mode  of 
operation  of  that  instrument,  we  will  briefly  detail  the  changes  in  the 
atmosphere  which  it  is  intended  to  indicate. 

II. TbE    POIIP   AND  THE    BaROMETEK. 

For  nearly  2000  years,  the  common  pump  has  been  in  use  for  the  &ame 
purposes  to  which  it  is  at  present  applied,  riz.,  the  raising  of  water  from 
depths  which  could  not  otherwise  he  conveniently  reached  ;  or,  at  least, 
wliether  it  has  been  used  so  long  or  not,  its  adaptation  to  that  purpose 
was  knoMTi ;  but,  for  1 700  years  afterwards,  the  principle  on  which  it« 
action  depends  was  unknown.  In  the  middle  ages,  the  convenience  of 
its  application  was  suflicient  to  satisfy  the  minds  of  those  who  used  it, 
without  suggesting  any  inquiry  into  the  cnus<?8  of  the  phenomenon ;  indeed^ 
the  slate  of  mind,  among  nearly  all  classes  in  those  ages,  wa«  based  upon 
such  erroneous  grounds,  that  an  inquiry  into  the  laws  by  which  Nature 
so  beautifully  governs  the  universe,  was  looked  upon  ;is  an  unhallowed 
presumption:  the  mind  was  jwnuitted  to  rust,  for  fear  that  its  polish 
should  reflect  too  much  light.  But,  happily  for  mankind,  the  age  of 
Galileo  arrived,  and  with  it  a  more  just  and  ennobling  tone  of  thinking, 
the  fruits  of  which  subsequent  ages  have  amply  gleaned. 

The  ancient  philosophers  were  wont  to  explain  natural  phenomena 
hy  a  series  of  dogmas  of  universal  application,  which,  through  the 
writings  of  Aristotle  and  others,  were  for  many  ages  taught  and  persisted 
in,  with  the  melancholy  perseverance  in  error  which  but  too  often 
characterizes  the  human  mind.  Thus,  the  removal  of  air  from  a  tube, 
by  means  of  the  mouth,  or  by  a  piston,  and  the  consequent  ascent  of 
water  in  the  tube,  was  explained  hy  referring  lo  Nature  a  great  abhor- 
rence of  a  vacant  space.  A  tube  jilaced  one  end  in  water,  and  the  other 
end  iu  the  mouth,  if,  they  say,  the  air  be  **  sucked  out,"  water  will  rise 
and  fid  the  tube,  because  "  N'aturc  ubhors  a  vacuum."  Nobody  thouglit 
of  asking  how  Nature,  which  is  nothing  more  than  physical  phenomena, 
taken  as  a  whole,  became  thus  pcrsonifled,  and  transformed  into  a  being 
•usceptible  of  passions.  But  at  this  epoch,  tloubt  rras  not  inveHied  ;  and 
it  was  only  the  occurrence  of  a  real  and  positive  inconvenience  to  man, 
that  led  the  way  to  a  knowledge  of  the  simple  cause,  why  water  rises  in 
an  empty  tube. 

Certain  Florentine  engineers,  having  caused  a  well  to  be  sunk,  and 
a  pump  to  be  erected,  it  was  found  that  the  water  would  not  ascend  to 
the  surface.  All  were  afitonishcd  at  this  fact,  and  the  cause  was  discussed 
■with  great  eagerness.  TTpon  inquiry  into  ihc  circumstances,  it  appeared 
that  the  distance  of  the  piston  of  the  pump  to  the  water  in  the  well,  was 
more  than  18  palm.s,  or  34  feet,  and  that  this  appeared  to  be  the  sonrce 
of  failure. 

Galileo  was  consulted ;  and  it  is  now  a  matter  of  donbt,  whether 

his  solution  of  the  difficulty  was  given  sjitiricidly  or  seriously.     Ilis  reply 

was,  "  that  Nature's  abhorrence  of  a  vacuum  extended  only  to  the  height 

of  32  feet,"     This  peculiar  predilection  of  Nature  for  a  certain  number  of 

feet,  was  a  capita]  idea  for  the  raasfi  o?  vfOTi<\.exCT6,  «5.\vS?Mrti\^^\  vcvvmk^ 
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Aolution  of  the  difficnUy;  but  Qnliloo,  and  a  few  of  liis  distinguislied  j 
pupils,  Torricelli,  Viviuni,  jinJ  Kicci,  were  not  so  satisfied.  If,  indeed,  I 
they  were  aware  of  the  true  principle,  they  now  saw  how  it  might  be 
applied  ;  but  if,  as  is  most  prolwiMe,  they  were  ignorant  of  it,  then  the  mani- 
fest absurdity  into  which  this  dilemma  had  drawn  them,  would  stimulate 
their  rigorous  minds  to  search  for  and  discover  the  hidden  principle:  and, 
indeed,  we  have  every  reason  to  suppose  that,  from  the  circumstance 
aboTe  noticed,  they  turned  their  attention  to  the  subject,  and  elicited 
results  which  finally  gave  birth  to  the  barometer. 

The  great  question  to  solve  was,  "  Why  does  water  rise  in  a  pump?*' 
A  principle  of  suction  had  been  advocated.  The  piston  was  said  to  suck 
the  water  out  of  the  well;  but  Torricelli  conceived  that  it  might  be  the 
pressure  of  the  external  atmosphere  which  forced  the  water  up  into  a 
barrel,  from  which  the  piston  had  previously  extracted  the  air.  We 
may  suppose  hini  to  reason  thus  :  thiit  the  vertical  pressure  of  a  column 
of  water  33  feet  high,  equals  that  of  the  entire  height  of  the  atmosphere; 
and,  as  a  necessary  consequence  of  that  hypothesis,  if  true,  it  will  equal 
the  pressure  of  a  column  of  any  other  fluid,  of  a  height  in  the  inverse 
ratio  of  its  specific  gravity  as  compared  with  water;  of  a  greater  height 
if  the  fluid  be  lighter,  and  of  a  less  height  if  it  be  heavier,  than  water; 
which  ratio  would  assign  to  mercury  a  height  of  about  2^  feet. 

To  test  this  opinion,  he  took  a  glass  tube,  3  feet  long,  iittd  closed 
at  one  end;  filled  it  quite  full  of  mercury,  and  then  inverted  it  into  a 
basin  of  mercury,  preventing  the  admission  of  air  into  the  tube,  by 
covering  (hi;  open  end  wifh  the  finger:  the  finger  was  then  removed,  and 
a  coniniunication  opened  between  the  mercury  in  the  tube  and  that  in 
the  basin,  and  it  at  once  sunk  in  the  tube  to  the  height  of  about  30 
inches. 

Here  was  a  confirmatton  of  his  views.  The  mercury  in  the  basia 
was  pressed  in  one  part  by  a  column  of  mercury  3  feet  high,  and  in  every 
other  part  by  the  superincumbent  atmosphere:  the  former  proved  to  be, 
for  a  given  horizoritid  surface,  the  greater  pressure  of  the  two,  and  the 
mercury  fell  to  such  a  height  as  exactly  equidled  the  atmospheric 
pressure.  Now  it  can  be  easily  determined  that  a  column  of  water,  an 
inch  square  and  33  feet  high,  and  a  column  of  mercury,  an  inch  square 
and  30  inches  high,  each  weigh  between  14  and  15  pounds;  and  from 
this  conjoined  testimony  Torricelli  concluded,  that  a  column  of  the  atmo- 
sphere, an  inch  square,  and  reaching  from  the  earth  to  the  summit  of 
the  atmosphere,  weighs  between  14  and  15  pounds. 

The  manner  in  which  this  principle  acts  with  reference  to  the 
common  pump,  we  will  now  proceed  to  detail. 

The  cylinder,  or  barrel  of  a  pump,  is,  in  every  instance,  immersed 
in  water,  which  is  in  connexion,  by  means  of  springs  or  other  connecting 
channels,  with  a  reservoir  of  water  open  to  the  action  of  the  atmosphere, 
which  exerts  a  constant  pressure  upon  its  surface:  this  pressure,  by  the 
peculiar  nature  of  fluid  bodies  helnre  alluded  to,  is  equably  diffused 
throughout  the  whole  extent  of  the  fluid,  however  numerous  may  be  its 
mmifyiug  branches;  consequently,  if  one  angle,  stream^  or  brancli,  he  for 
a  moment  relieved  from  confinement  or  pressure,  in  an  opposite  or  trans- 
verse direction,  the  external  force  ua^T«Me^  V"^  vW.  «x,TOWwJftKt^  ^^*=^ '^ 
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onwards:  this  impulBC,  if  cotnmunioatod  either  in  a  downward  or  a 
lateral  direction,  is  almost  unliniiled,  for  gravitation  aids  it;  bul  if  it  be 
exerted  uptmrds^  gravitation  oppose*  it,  and  the  limit  to  its  upwaid 
motion  we  will  now  inquire  into. 


Let  a,  fig.  1,  ropTOFent  a  reservoir,  or  cistern,  from  the  lower  part 
of  whicli  a  liorizontal  tul)e,  h  r,  RprinjTB,  wliich  afterwords  takes  a  Tertical 
direetion,  cd]  suppose  a  valve  or  cock  placed  at  r,  which,  by  ojjening 
or  slmtting,  admits  or  prevents  the  passage  of  water  from  the  larger 
vessel  to  the  vertical  tube,  r  rf,  and  let  the  endp,  a  and  rf,  be  open  to  the 
atmosphere,  the  valve  closed^  and  the  reservoir  and  horizontal  pipe  full 
of  water:  in  tins  position,  the  valve  ie  pressed  on  its  upper  surface, 
simply  by  the  atmosphere  which  is  resting  on  it;  but  on  the  under 
surface^  the  pressure  is  compounded  of  the  weight  of  a  column  of  water 
of  the  wliolf  height  o  A,  and  of  the  atmosjihere  pressing  on  that  column; 
the  former  source  (the  liquid  pressure)  being  derived  from  the  obvious 
circumstance  that^  in  a  body  of  water,  as  well  as  every  other  fluid,  liquid 
or  gaseous,  each  fluid  stratum  bears  a  greater  weight  and  pressure  than 
the  stratum  next  above  it,  and,  therefore,  the  water  in  the  horizontal 
tube  has  to  l>enr  a  great  pressure  at  its  left  extremity,  from  this  rauae 
alone,  and  when  aided  by  the  atmospheric  pressure  on  the  water  iu  lie 
cistern,  gives  a  combined  power,  acting  on  the  lower  surface  of  the  valve, 
much  greater  than  that  sustained  by  the  upper  surface;  the  consequence 
of  which  necessarily  is,  that,  on  opening  the  valve,  the  water  rushes  up 
the  small  pipe,  by  virtue  of  the  greater  pressure  in  that  direction,  and 
the  condition  of  equilibrium  is  attained  when  the  water  is  at  the  same 
IcTel  in  both  tubes;  and  the  reason  of  this  may  be  thus  explained:  no 
communication  can  take  place  between  the  reservoir  and  the  vertical 
tube,  excepting  through  the  horizontal  pipe,  and  any  progressive  motion 
in  the  water  in  the  tube  is  detennincd  by  the  balance  of  pressure  at  its 
ttro  cxtrvmitics,  A  and  c;  now  those  two  pressures  are  equal  when  the 
/j<»/]^/i f«  of  the  water  in  the  other  Ivo  tu\>e»  art  «5^^^*.\A  ^\iv\v^\«*, 
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equality  of  height  is  attained,  equiJihrium  throughout  the  who]n  liquid 
results.  It  might  bo  euppusc-d  by  some,  that  the  larger  bulk  of  water 
M'ould  exert  the  greater  pressure,  and  that,  therefore,  when  the  heights 
were  equal,  tl»e  point  b  would  bear  a  greater  burden  than  c;  but  this  is 
prevented  1)Y  the  remarkable  property  of  tlie  er|ualizati<»n  of  pressure  in 
fluids,  by  which  every  particle  bears  a  share  in  the  burden  of  any  addi- 
tional pressure;  and  as  the  st/urce  of  this  pressure  is  from  above,  down- 
wards (being  the  result  of  gravitation),  the  amount  of  pressure  on  any- 
given  space  at  or  near  the  bottom,  is  measured  solely  by  the  vertical 
height  of  the  tluid  above  it,  without  regard  to  its  biiiJc;  in  other  words, 
the  pressure  on  the  entire  bottom  of  the  vessel,  is  estimated  by  the 
vertical  and  IntemI  dimensions,  conjointly,  of  the  water  above  it,  but  the 
pressure  on  any  given  spot  is  measured  by  the  height  only. 

Now  this  is  the  universal  principle  by  which  fluids  always  attain 
the  same  level,  if  in  communication  with  each  other.  The  even  surface 
of  a  lake, — the  rise  of  the  water  in  a  ship  when  a  hole  is  broken  in  the 
hull, — the  supply  of  a  city  with  water  from  an  elevated  reservoir, — all 
spring  from  the  same  cause,  viz.,  the  balance  of  vertical  fluid  pressuie 
(aqueous,  or  aerial,  or  both)  at  any  two  points. 

These,  then,  being  the  steps  by  which  liquid  bodies  attain 
equilibrium,  and  these  the  conditions  which  determine  its  continuance, 
we  will  now  inquire  into  the  effects  which  a  vacuum  produces  on  this 
equilibritim. 

Suppose  (referring  again  to  fig.  1)  there  be  sufficient  water  to  fill 
only  a  part  of  the  large  vessel,  the  valve  at  c  being  open,  and  the  water 
at  equal  heights  in  the  reservoir  ;md  the  vertical  tube;  let  an  air-tight 
piston,  //,  with  a  valve  opening  upwards,  be  now  fitted  to  the  small  tube, 
and  capable  of  Avorking  vertically  in  it,  and  sunk  to  the  surface  of  the 
water  therein  at  m,*  upon  raising  the  piston  by  means  of  an  attached 
rod,  the  air  resting  upon  it  is  carried  up  with  it,  none  of  which  can  again 
penetrate  below  the  piston,  because  the  valve  opens  upwards.  When, 
therefore,  the  piston  is  raised  to  the  top,  we  get  a  vacant  space  betwec»n 
it  and  the  surface  of  the  water  at  *m,  and  the  atmospheric  pressure  is 
entirely  removed  from  the  latter  thereby.  Tliia  at  once  disturbs  the 
equilibrium  of  every  particle  of  water  throughout  the  apparatus;  that 
at  A  is  pressed  by  the  aqueous  column,  n  A,  and  by  the  air  above  it,  while 
c  is  pressed  out  by  the  aqueous  column,  m  c,  and,  in  obedience  to  this 
utiequal  pressure,  a  movement  begins  from  b  to  c,  until  the  water  has 
ascended  to  such  a  height  in  c  rf,  that  the  increased  aqueous  pressure  at  c 
shall  equal  the  combined  aqueous  and  atmospheric  pressure  at  A,  and 
when  that  equipoise  is  attained,  no  further  rise  will  take  place  in  c  d, 
whether  there  be  still  a  portion  of  vacuum  above  the  water  or  not. 

Now,  as  the  principles  on  which  nature  acts  arc  as  equally  constant 
on  a  large  as  on  a  small  scale,  this  ligure  would  equally  avail  for  a  table 
apparatus  or  for  a  large  lake,  with  streams  ilowing  from  its  bed;  and, 
viewed  in  (he  latter  light,  we  at  once  come  to  the  principle  of  the  com- 
mon pump,  and  to  the  e&tremely  important  consequences  which  Torricclli 
deduced  therefrom. 

The  well  into  which  the  barrel  of  a  ptimp  dips  may,  in  all  casea^  be 
rejvresented  hy  the  small  tube  c  d,  as  "\L  Vh  VoHaxv^^Vj  \sv  '^^soa^t-ilxwtwO^-^ 
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Itorizontol  or  incluied  channels,  such  as  a  A,  with  a  reservoir  of  water  of 
some  Bort,  the  fluid  level  of  which  tJcterinines  the  height  to  which  the 
water  will  rise  in  the  well.  If  that  level  be  at  some  mountainous  tnict 
above  the  general  level  of  the  ground  near  the  well,  the  water  will  nish 
out  of  the  latter,  and  fonn  a  fountain;  if  the  reservoir  be  a  neighbouring 
lake  on  the  same  level,  the  well  will  be  filled  to  the  top,  but  without 
running  over;  but  in  moat  instances  the  source  is  an  aggregation  of 
small  streams,  which  collect  and  form  a  reservoir  below  tlie  general 
surface  of  (he  earth,  and  at  whatever  depth  that  may  be,  the  water  in 
any  fissure  connected  with  it  will  be  at  an  equal  depth  from  the  ground; 
and  as  wells  arc  nothing  more  than  such  fissnres  either  natural  or  arti- 
ficial, the  depth  to  whicli  we  must  apply  our  apparatus  for  raising  the 
water  in  the  well  will  be  equally  determined.  This  being  premised,  we 
can  now  conceive  the  small  tulie  c  rf  to  represent  a  pump-barrel,  in  which 
the  water  rises  to  7w,  by  being  in  connexion  with  a  reservoir,  a  A,  filled 
to  n,  through  the  medium  of  Jin  underground  channel,  b  c.  The  piston 
need  not  be  thrust  down  to  n/,  for  if  it  work  through  a  small  range  of 
distance  near  the  tnp.  ?/,  it  will  extract  tho  iiir  by  small  quantities  at  a 
time:  at  each  step,  the  quantify  of  air  in  the  barrel,  d  «i,  becomes  leu, 
and  as  its  ehisticity  mcikes  every  part  of  the  remaining  air  share  the 
effects  of  the  resulting  expansion,  the  density  and  pressure  become  less 
than  tliat  of  the  external  atmosphere, — the  underground  channel  becomes 
pressed  unequally  at  its  two  extremities, — a  movement  lakes  place 
towards  r,  and  the  water  gradually  rises  in  the  barrel:  this  it  does  to 
an  extent  of  IhiHif-lhrecfeci  above  w,  after  which  no  working  of  the 
piston  will  give  a  greater  elevation. 

This  is  the  rationale  of  all  **  lifting"  pumps,  as  they  are  erroneously 
called.  The  water  will  ascend  through  33  feet  of  vacuum,  merely  because 
the  pressure  of  the  extcniul  air  will  exactly  balance  such  a  column  of 
water.  If  the  density  of  (he  atmosphere  were  greater  than  it  is,  a  greater 
column  of  water  could  be  supported  hy  it;  it  follows,  therefore,  that  if  a 
common  pump  were  capable  of  being  used  at  the  bottom  of  the  tin  mines 
in  Cornwall,  some  of  which  are  nearly  ^000  i^ti  deep,  it  would  be 
found  that  a  greater  column  of  water  cnuM  be  supported  by  the  air  than 
at  the  top  of  the  shaft,  on  nceounf  yf  the  increased  density  of  the  air. 
Again,  if  we  were  enabled  to  %voik  a  punip  at  the  (op  of  a  mountain 
4000  feet  high,  we  should  find  that  the  water  woidd  rise  but  27  feet  in 
the  barrel,  <m  account  of  the  decreased  density  of  the  air. 

It  might  be  thought  unnecessary  thus  to  go  into  the  principles  of 
the  common  pump  to  prove  the  principle  of  the  barometer's  action;  but 
the  connexion  belwoen  the  phenomena  is  so  great,  the  rationale  of  the 
one  is  so  elucidative  of  that  of  the  other,  and  Torricelli's  investigation 
was  80  entirely  suggested  by  the  consideration  of  the  action  of  a  pump, 
that  we  have  deemed  the  details  into  which  we  have  entered  as  a  proper 
part  of  our  subject. 

The  tube  of  mercury  prepared  by  Torricelli,  as  we  have  described, 

being  a  correct  indicator  of  the  ntmosphcric  weight  or  presstire  on  the 

open  mercury  in  the  basin,  was  thence  called  a   Barometer  (from  two 

Greek   words,  fi^Tpov^   measure^  and  ^apo^^  rtfight).      The  term   is, 

perJjnpa,  not  judiciously  chosen,  Cor   «.  ""itvcwwMcx  \A  -^fev^jxvl*   xsu^ht 
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e<|ually  opply  to  the  common  balance,  steel-yard,  Ac,  while  the  baro- 
meter can  only  measure  fluid  pressure. 

The  same  process  always  produced  nearly  similar  results,  and  the 
fact  became  eatal>lislied  on  a  solid  and  enduring  basis,  that  the  atmo- 
Bpherio  pressure  is  o(juaI  to  that  of  about  30  inches  of  mercury;  but  it 
iras  soon  found  that  the  mercury  was  not  always  of  equal  height  in  the 
same  tube,  sometimes  ascending  to  nearly  31  inches,  and  at  other  times 
descending  to  not  much  above  28;  and  the  inquiry  into  the  causes  of 
this  difference  may  be  almost  said  to  have  laid  tlie  foundation  of  the 
study  of  meteorology,  which  200  years  of  observation  and  experiment 
have  scarcely  sufficed  to  niise  to  the  rank  of  a  science;  for  the  laws 
which  regulate  the  ductuation  of  the  atmosphere  are  not  yet  reduced  to 
an  available  co*le:  we  are,  up  to  the  present  day,  merely  pioneers^  pre- 
paring the  way  for  future  operations:  an  immeiise  store  of  facts  have 
been  collected,  but  the  time  for  digesting  tiiera  into  one  harmonious 
whole,  and  accounting  for  the  whole  by  one  connected  chain  of  induction^ 
is  not  yet  arrived:  we  will,  therefore,  shortly  state  the  principal  facta 
connected  with  the  rise  nnd  fall  of  the  mercury  in  the  barometer,  without 
attempting  to  reduce  tliem  to  a  systematic  arrangement;  but,  before 
doing  so,  it  may  be  as  well  to  describe  the  different  modifications  of  the 
barometer,  leaving  the  cause  of  its  fluctuations  to  the  next  section;  and 
this  we  do  because  the  barometer,  unlike  many  other  instruments,  mea- 
sures an  effect,  the  causes  of  which  are  yet  the  subject  of  inquiry.  The 
thermometer,  for  instance,  measures  the  changes  of  temperature  in  the 
air:  it  is  higher  in  Summer  than  in  Winter,  at  noon  than  at  night,  and 
we  can  tell  ir/ttf  it  is  so,  hecuuse  the  solar  mys  have  greater  influence 
at  those  times;  but  by  the  barometer,  although  the  pressure  of  the  air 
is  measured,  yet  we  cannot  tell,  iti  the  present  state  of  our  knowledge, 
fvhiif  that  pressure  is  greater  in  Fel^^ll(i^y  than  in  October, — at  nine  in 
the  morning,  than  at  nine  at  night.  These  fluctuations  will,  therefore, 
be  properly  considered  afterwards. 

The  essential  part  of  every  barometer  is  a  glass  tube,  33  or  34  inches 
long,  containing  uiorcury;  all  the  other  appendages  are  merely  con- 
veniences for  indicating  more  accurately  the  height  of  the  mercury.  In 
filling  this  tube,  many  precautions  are  necessary.  There  is  a  thin,  enve- 
loping fllni  of  air  clinging  to  the  surfaces  of  almost  all  bodies,  and, 
among  the  rest,  to  the  glass  tube  and  the  mercury.  Now,  this  flim  must 
be  removed,  or  else  it  will  interfere  with  the  formation  of  the  vacuum; 
and  this  end  is  eftected  by  boiling  the  mercury  in  the  tube,  by  which 
means  the  air  is  liberated  i\nd  xlriven  oflf;  the  tube  is  then,  while  com- 
pletely full  of  hot  mercury,  inverted  into  a  basin  or  reservoir  of  mercury, 
exposed  to  the  atraospbore.  The  mercury  in  the  tube  then  sinks  until  its 
height  exactly  balances  the  atmospheric  pressure  on  the  mercury  in  the 
basin:  tliis  height,  a  it,  fig.  2,  varies  in  this  climate  &om  about  28  to  31 
inches. 

Now  the  exact  difference  in  this  height  at  any  two  periods  would 
accurately  measure  the  difference  in  the  counteracting  pressures,  were  it 
not  that  whenever  a  Jail  occurs  in  the  tube  a  rise  necessarily  takes  place 
in  the  mercury  in  the  reservoir,  on  account  of  the  communication 
between  the  two— for  instance,  if  the  d^Vaivi«  ^xwhv  a  \tt  \>  'SR«ix»e.  *=2^ 
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inches  at  one  time  and  30  at  another^  it  ^rould  not  do  to  estimate  tbe 
increase  in  the  pressure  of  the  ntmoBiihere  at  exactly  two  inches,  for  tJie 
level  n,  which  is  the  zero  of  our  scale  of  measurement,  is  lower  ut  the 
latter  than  at  the  former  ohservation.  nn  account  of  more  mereury 
having  left  it  to  a.scend  the  tube ;  tlie  result  is,  thai  although  the  two 
leveU  are  two  inches  further  apart  than  heforc,  the  increa/»e  of  atrno- 
spheric  pressure  is  Ic^s  than  equivalent  to  two  inches  of  mercury :  it 
bceomcs  necessary,  therefore,  to  take  the  coinpanitive  ureas  of  horizontal 
sections  of  the  reservoir  and  of  tlie  tube,  and  to  make  an  allowance  for 
this  circumstance  in  any  deductions  from  ohservation. 

"Whatever  may  be  the  causes  which  vary  atmospheric  pressure,  and 
consequently  vary  the  height  of  the  mercurial  column,  it  x^  desirable  to 
attain  as  much  accuracy  as  possible,  in  observing  changes  in  that  height, 
and  various  contrivancies  have  been  suggested  for  that  purpose.  In  the 
common  wheel  barometer  (or  weather-gla.ss,  as  it  is  frequently  termed), 
the  tube,  instead  of  terminating  at  the  bottom  in  a  cistern,  is  tamed  up 
again,  fig.  3,  as  a  siphon  tube,  the  shorter  leg  of  which  is  open  to  the 
atmosphere.  Now,  a  rise  in  the  longer  or  closed  tube  is  equivalent  to  a 
fall  in  the  shorter  one,  and  vice  versa ;  on  the  mercurial  surface,  there- 
fore, in  the  shorter  tube  is  placed  a  weight  connected  with  a  string  wliicli 
passes  over  u  pulley,  ou  the  other  side  of  wliich  it  is  balanced  by  another 
weight ;  the  pulley  is  funiished  with  an  index  or  hand,  behind  which 
is  a  circular  face  (analogous  to  a  clock-face),  which  is  graduated  in  any 
manner  we  please. 

When,  then,  an  increase  of  utmospherie  pressure  takes  place,  it 
depresses  the  mercury  in  the  short  lube,  together  with  the  weight  a  ; 
this  gives  a  small  revolving  motion  to  the  pulley  and  to  the  index 
attached  thereto,  and  the  number  of  degrees  passed  over  by  the  index 
denotes  the  amount  of  the  fall  in  the  mercury :  how  far  this  apparatus 
deserves  the  name  of  a  weather-glass,  we  will  consider  hereafter. 

Soon  after  the  invention  of  the  barometer,  many  suggestions  were 
made,  for  the  purpose  of  increasing  the  delicacy  of  its  indications,  or  for 
making  it  more  convenient  for  use;  the  siphon  form  has  the  latter 
convenience,  but  its  indications  arc  not  so  delicate  as  in  Torricelli's, 
because  a  change  of  pressure  such  as  would  make  an  inch  in  the 
mercurial  column  of  the  latter  would  show  but  half  an  inch  in  the 
siphon.  It  is  true  the  two  surfaeoH  a  and  tl  would  be  an  inch  further 
apart,  but  that  inch  would  be  coiuj>oundcd  of  a  rise  of  half  an  iuch  at  d^ 
ajid  a  similar  fall  at  a,  the  two  parts  of  the  tube  being  the  same  in 
diameter :  our  unit  of  measure  therefore  becomes  twice  as  great,  and 
necessarily  decreases  in  utility. 

It  was  then  proposed  that  a  siphon  arrangement  should  1m?  partly 
filled  with  mercur}',  and  partly  with  water  or  oil,  Avhich  being  lighter 
than  mercury,  would  show  a  greater  rise  mul  fall  with  any  given  change 
of  pressure  ;  hut  it  was  found  tluit  air  and  vapour  escaped  from  the  oil 
into  the  vacuum  more  than  when  mercury  alone  was  used,  and  that 
when  water  formed  any  part  of  the  apparatus,  the  attraction  between  it 
and  gUiSs  always  caused  some  to  cling  to  the  latter,  wheu  a  fiUl  in  the 
tube  occurred ;  and  these  objections  were  found  more  than  to  coaa- 
terbalance  any  advantages  deriva\A&  ixoTO,  vVc:  *awcff^  «ix\eAmve  rise 
and  fall. 
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^^^BKn  inclined  line  between  two  different  heights  is  longer  than 
ft  Tertical  line^  it  has  been  proposed  to  make  the  tube  oUique^  30  th»t 
any  vertical  rise  and  fall  in  the  mercury  is  indicated  by  u  somewhat 
longer  pfvth,  l)ut  increase  of  friction,  and  other  causes,  render  this  not 
very  avuilalilc  ;  and  it  ia  a  remarkable  circumstance  in  the  history  of  the 
harometor,  that  the  one  first  constnictM  by  Torricelli  possesses  on  the 
whole  more  useful  properties,  and  fewer  defects,  than  any  subsequently 
proposed.  We  could,  perhaps,  scarcely  name  luiother  instrument  of 
which  the  same  could  be  said  :  there  have,  indeed,  l»een  others  proposed, 
of  which  the  principle  is  decidedly  better,  but  requiring  a  degree  of 
mechanical  nicety  in  tlie  construction  such  as  we  liave  no  chance  of 
obtaining. 

Some  modifications  have  been  (idopted  for  particular  purposes,— 
for  instance,  one  by  ^^ai^an,  in  which  the  tube  is  less  than  2H 
inches  long,  and  in  which,  consequently,  no  mcuum  can  exist  until  the 
atmosphere  Is  reduced  to  great  rarity ;  this  is  used  to  denote  the  degree 
of  exhaustion  produced  by  the  air-pumj*  in  a  receiver. 

The  superior  attraction  between  mercury  and  other  metals  to  that 
existing  between  mercury  and  glass  (indeed,  it  is  said  that  no  attraction 
exists  between  the  two  latter,  but,  on  the  contrary,  a  repulsion,)  has  been 
taken  advantage  of  to  keep  the  lower  level  of  the  Torricellian  vacnum 
always  at  tlie  same  height.  The  cistern,  fig.  2,  is  closed  at  the  top, 
excepting  a  small  space  round  the  tube ;  this  top  is  fitted  on  when  the 
mercury  in  tlie  cistom  is  at  the  lowest,  and  with  such  a  slight  degree  of 
pressure  as  will  force  a  Hinall  <juantity  up  through  the  open  space,  which 
will  form  a  liquid  mouml  round  the  base  of  the  tube.  Now,  when  a 
decrease  of  atmnspherir  pressure  causes  a  descent  in  the  tube,  an  addi- 
tional portion  of  mercury  exudes  from  the  open  space  ;  but  the  repulsion 
between  it  and  the  glass  prevents  it  from  climbing,  as  it  were,  up  the 
outside  of  the  tube,  but  it  spreads  out  laterally  over  the  cover  of  the 
cistern:  thus  this  little  liquid  mound  retains  the  same  elevation  during 
the  rise  aud  full  in  (he  tube,  and  its  surface  is  made  the  zero  of  the  scale 
of  vertical  measurement. 

Thia  same  object  (the  maintaining  a  constant  level  for  the  zero  of 
the  scale,)  is  likewise  attained  by  an  ingenious  contrivance  of  Fortiu's,  in 
which  the  lower  level  of  the  mercury  is,  at  each  observation,  brought 
into  coincidence  with  the  zero  of  the  scale  by  means  of  a  screw  which 
elevates  or  depresses  the  cistern  containing  it- 
There  are  considerations  connected  with  the  comparative  com- 
pression of  different  liquids  by  the  same  force,  which  have  led  to  the 
construction  of  a  water  barometer^  with  the  hope  that  its  greater  range 
of  rise  and  full  would  measure  more  minute  changes  of  pressure ;  but 
•uch  a  barometer,  necessarily  33  feet  long,  is  out  of  the  range  of 
common  experiment.  There  is,  however,  a  very  capital  one  in  the  Royal 
Institution,  constructed  by  Mr.  Daniel,  and  another  at  the  College  in 
Edinburgh,  constructed  by  Mr.  Adic. 

There  is  yet  another  form  to  be  briefly  noticed,— the  marine  baro- 
meter, "which  diflfcrs  from  that  used  on  shore,  in  having  its  tube  con- 
tracted in  one  place  to  a  very  narrow  bore,  so  as  to  prevent  tliat  sudden 
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rising  and  falling  of  the  mercury,  ubivh  every  motion  of  tlie  ship  would 
else  occasion." — ArnoH. 

These  arc  the  principal  modifications  which  liave  been  proposed  in 
the  construction  of  the  barometer,  with  the  view  of  increasing  the  indi- 
cative poiver;  but  fur  pliilosophicul  purposes  there  arc  many  considera- 
tions of  great  delicacy  to  be  attended  to. 

Slercury  and  glass,  in  common  with  all  otlier  bodies,  expand  by 
heat,  and  therefore  a  ribe  in  the  barometric  mercury  is  not  absolutely 
due  to  increased  pressure,  for  a  rise  in  temperature  in  the  surrounding 
air,  independent  of  an  increase  in  its  pressure,  will  expand,  and  there- 
fore elevate,  the  mercury,  and  not  only  so,  but  the  graduated  scale,  which 
ia  generally  attached  to  a  barometer  tube,  expands  also.  But  unless  un 
equal  degree  of  expansion  takes  place  in  alt  the  parts  of  the  instrument 
with  a  given  increase  of  temperature,  a  discrepancy  in  the  result  will 
occur.  Now,  it  is  found  that  solid  metals  (such  as  the  scale  is  made  of,) 
and  mercury  and  glass,  expand  unequally,  and  it  is  necessary  to  apply 
nmthemutieal  formulas  to  correct  the  difference;  for  common  purposes, 
however,  the  fact  that  mercury  expands  much  more  than  the  metiU  of 
the  scale,  lias  led  to  the  neglect  of  the  expansion  of  the  latter. 

Another  circumstance  is  the  effect  of  copillarity,  or  the  manifes- 
tation of  attraction  or  repulsion  between  u  solid  and  a  fluid,  when  the 
latter  is  contained  within  a  very  small  tube  of  the  former.  Now,  if 
we  employed  water  as  i\  balatice  to  the  atinospheric  pressure,  capillary 
attraction  would  raise  the  water  somewhat  higher  in  the  tube  than  would 
be  due  to  the  pressure  alone  ;  but  as  the  bias  between  mercury  and  gloss 
is  of  a  repulsive  nature,  the  mercurial  column  is  somewhat  lower  than  it 
should  be :  corrections  for  this  effect  havti  likewise  been  deduced  niathe- 
maticalty.  ^1 

Aluch  uncertainty  exists  as  to  the  real  nature  of  the  causes  which  ^1 
render  the  surfiice  of  the  mercury  in  the  barometer  tube  convex  when 
the  mercur}'  i»  rising,  mid  concave  when  it  is  fulling.  Some  have  con- 
sidered that  the  concave  form  while  sinking  indicates  on  altractiuu  rather 
than  a  repulsion  between  the  glass  and  the  mercury;  while  a  writer  in 
the  Encyciujm^dia  Britannica^  article  '*  Harometer,"  states  that  if  the 
mercury  were  absolutely  pure,  and  every  trace,  every  atom  of  moisture 
and  air  removed  both  from  the  mercury  and  the  inside  of  the  tube,  that 
the  surface  would  bo  alwaf/.i  convex,  the  concavity  being  due  to  the 
presence  of  particles  of  bodies  which  have  an  attraction  for  glass:  thia  ^_ 
subject  requires  and  deserves  further  investigation.  ^M 

The  last  source  of  error  which  we  will  mention,  is  the  existence  of  ^^ 
mercurial  vapour  in  what  we  have  termed  the  vacuum.  It  has  been 
stated  that  evaporation  goes  on  from  any  fluid  until  an  atmosphere  of 
the  same  kind  exists  above  it,  the  tRiision  of  which  prevents  more  from 
forming  ;  but  there  is  no  possibility  of  getting  rid  of  this  mercurial 
atmosphere,  and  therefore,  the  smaller  the  excess  of  the  tube's  length  ^ 
above  that  of  the  mercurial  column  the  better.  ^| 

The   scale  attached  to  the  barometers  is  griidualed  into  lOtha  of  ^^ 
an   inch,   but  by  the  application  of  a    small  moveable  scale    called    a 
Vernier^  from  the  name  of  the  inventor,  a  rise  or  fall  of  j^th  of  an  inch 
cajQ  be  accurately  read  off. 
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^^B        Chemical  Ciiaracteiu  of  Minerals  {Continued). 

^PK  Metals. 

For  tlie  Teasons  assignetl  in  our  lust  Number,  we  now  proceed  to  describe 
the  behaviour  of  most  of  the  metals  towards  reageiits,  both  in  a  state  of 
solution,  and  before  the  blowpipe. 

Manganese  =  28.     Specific  gravity  6'85. 

AKQAXBSB  is  a  hurd,  brittle,  granular,  aud  greyish-white  metal,  not 
attracted  by  the  magnet  when  pure,  highly  infusible,  soon  tarnishing  on 
poBure  to  the  air,  and  absorbing  oxygen  rapidly  when  heated  to  red- 
ess  in  open  vessels.  It  likewise  decomposes  water  at  a  red  heat, 
hydrogen  and  protoxide  of  manganese  being  the  produces.  From  its 
great  affinity  for  oxygen,  it  is  never  mot  with  in  the  metallic  stato,  but 
the  peroxide  is  an  abundant  minerul  production. 

There  is  some  doubt  about  the  number  of  oxides  of  niauganese, 
but  the  existence  of  three  is  well  established.     The  protoxide  forms  the 
base  of  the  common  salts  of  manganese.     When  pure,  it  is  of  a  light 
en  colour,  but,  by  the  gradual  absorption  of  oxygen,  changes  to  brown. 
i  is  characterized  by  the  following  behaviour  with  reagents. 

1.  Pure  Poiassa. — This  precipitate  is  the  hydrate  of  the  protoxide, 
which  quickly  becomes  oxidized  by  the  action  of  the  air,  its  colour 

I  changing  to  yellowish,  then  to  brnwn,  and  finally  to  black. 
I  2.  Pure  Ammonia, — In  neutral  solutions  a  white  precipitate,  which 
changes  to  brown,  and,  at  the  point  of  contact  with  the  air.  to  black. 
A  solution  of  muriate  of  ammonia  prevents  the  precipitate,  and  re-dis- 
solves it  when  formed,  hut  the  clear  solution  bf^comes  brown  hy  absorp- 
tion of  oxygen,  and  deposits  the  inHoluble  btack  deutoxide. 
I  3.  Carbonate  of  Poiassa. — A  white  precipitate  which  does  not 
change  colour  by  exposure  to  the  atmosphere,  and  is  slightly  soluble  in 
a  solution  of  muriate  of  ammonia. 

4.  Bicarbonate  of  Potasstt. — A  white  precipitate  which,  in  dilate 
solutions,  does  not  appciU*  for  some  time. 

5.  Carbonate  qf  Ammotiia, — A  white  precipitate  not  affected  by 
the  action  of  the  air,  and  very  slightly  soluble  in  muriate  of  ammonia. 

fi.  Phosphate  of  Soda. — A  white  precipitate  unaffected  hy  the 
action  of  the  air. 

7*  Ojealic  ylcfc/.— Crystals  of  oxalate  of  manganese  in  concentrated 
neutral  solutions,  but  not  in  those  that  are  too  dilute.  They  disappear 
on  the  addition  of  nitric  or  muriatic  acid.  Solutions  of  the  oxalates 
produce  the  same  crystalline  precipitates. 

8.  Prussiate  of  Potassa. — A  white  or  pale  red  precipitate,  soluble 
in  free  acids. 

9.  Red  Prussiate  of"  Potassa. — A  brown  precipitate,  not  soluble  in 
acids. 
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,  Hydroxulphuret  of  Ammonia. — A  yellow  or  fiesli-red  precipi- 
tate, but  t]ie  colour  cannot  he  judged  of  tilt  the  precipitate  has  com- 
pletely subsided.  It  in  insoluble  in  un  e\cest»  of  (he  precipitant.  Con- 
tact of  the  air  changes  its  colour  to  brown. 

11.    Liquid    Stilphurritt'd   llifdrogrtt^  and  Sulphtirrflrd    Jlj/drogen 
Oai. — No  precipitate,  except  when  tlie  protoxide  of  manganese  is  com- 
bined with  a  rery  weak  acid.     A  few  drops  of  ammonia,  after  adding 
sulphuretted  hydrogen,  will  produce  a  Hesh-red  precipitate. 
Solutions  of  protoxide  of  manganese  are  distinguiflhed  from  solution! 
'of  alkaline  and  earthy  salts  by  giring  a  precipitate  >vith  bydrosulphuret 
of  ammonia. 

Before  the  blofrpipe^  with  borax  or  microcosimc  salt,  the  protosults 
of  manganese  in  the   outer  flame,  tinge  the   bead  of  an  amethystine 
colour,  which  disappears  in  the  inner  flame,  and  reappears  in  the  outer. 
^^r         With  Moda  on  platinum  foil,  a  very  minute  portion  may  be  detected 
^^k  the  pale  green  colour  which  the  fused  mass  acquires. 


Deittoxidb  op  Maxqanese. 
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The  deutoxide,  when  pure,  is  black ;  digested  in  sulphuric  acid,  it  forms 
a  violet-coloured  solution.  In  muriatic  acid  it  dissolves,  with  a  slight 
diaengagemeut  of  chlorine,  even  in  the  cold,  but  more  quickly,  and  with 
a  stronger  smell  of  chlorine,  when  boiled.  The  solution  formed  by  cold 
muriatic  acid  is  dark  brown,  but  it  loses  its  colour  on  being  boiled.  In 
the  muriatic  solution,  the  foUowtug  effect^t  are  produced  by  reagents. 

1.  pHre  Potassa  and  Pure  Ammonia, — Both  occasion  dark  brown 
voluminous  precipitates,  the  production   of  which  is  not  hindered   by   . 
mitriate  of  ammonia. 

2.  Carbonate  and  Bicarbonate  of  PoiaMta  and  Carbonate  qf  Am^ 
monia. — A  brown  voluminous  precipitate. 

3.  Phosphate  of  Soda. — In  the  acid  muriatic  solution,  accurately 
neutralized  by  ammonia,  a  brown  precipitate,  more  voluminous,  and  of  a 
lighter  colour,  than  that  produced  by  the  above  reagents. 

4.  Ojcaiic  Acid. — No  precipitate,  but  affcer  some  time  the  liquor  is 
dered  colourless. 

5.  Prussiaie  of  Potaxsa. — A  greyish-green  precipitate. 

6.  Red  Prussiate  of  Poia$sa, — ^The  same  brown  precipitate  as  in 
solutions  of  the  protoxide, 

7.  H^droxulphuret  qf  Ammonia. — In  a  solution  saturated  with 
ammonia,  a  flesh-red  precipitate,  like  that  of  the  protoxide. 

8.  Liquid  Sulphuretted  Hydrogen  and  Sulphuretted  Hydrogen  Oatu 
—A  white  precipitate,  which  is  sulphur;  aud  the  solution  becomes  a 
solution  of  the  protoxide. 

Before  the  blowpipe^  deutoxide  of  manganese  and  its  compounds 
hare  the  same  action  on  fluxes  as  the  stdts  of  the  protoxide. 

Peroxide  of  Manqanesi:. 

This  is  the  common  ore,  known  by  the  name  of  black  oxide  of  manga- 
nese.    It  generally  occurs  massive,  but  sometimes  in  the  form  of  stellulajc 
UPS  of  prismatic  crystals.    It  is  in»o\\i\Ae  \tv  vt^XftT.,  wcv\  ^ftfe%  xtfiX  ^(msCi* 
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witK  acids  or  alkalies ;  but  when  boiled  with  sulphuric  acid,  a  sulphate 
of  the  protoxide  is  formed,  and  oxjgen  gas  is  set  free.  When  boiled 
vr'Mh  muriatic  acid,  muriate  of  the  protoxide  is  formed,  with  di«engage- 
ment  of  chlorine.  The  solution  in  both  cases  is  of  a  deep  red  colour. 
The  peroxide  ib  converted  by  ignition,  at  a  red  heat,  into  the  deutoxidc, 
with  evolution  of  oxygen  gas.  The  hydrate  of  the  deutoxide,  which 
likewise  occurs  native,  is  often  mixed  with,  and  in  commerce  mistaken 
for,  the  peroxide.  It  gives  a  brown  streak  on  unglazed  porcelain^ 
whereaij  that  of  tbc  protoxide  is  black.  The  hydrate  of  the  deutoxide 
gives  off  water  when  heated  in  a  small  glass  tube  closed  at  one  end, 
which  the  peroxide,  when  pure,  does  not. 

Zinc  =  34.     Specific  gravity  7-  ^M 

The  most  common  ores  of  zinc  are  the  sulphurct  or  black-jack^  and  the 
carbonate  or  cahtntnc.  Metallic  zinc  has  a  strong  lustre,  a  bluish-white  ^| 
colour,  and  laminated  structure.  It  is  brittle  at  low  or  high  degrees  oT^^ 
heat,  but  at  an  intermediate  temperature  is  malleable  and  ductile.  Af^r 
fusion,  it  assumes  regular  forms  when  slowly  cooled.  It  sublimea  un- 
changed when  exposed  to  a  white  heat  in  close  vessels.  Air  and  mois- 
ture have  little  effect  in  oxidising  zinc.  Fused  in  open  vesseh,  it 
absorbs  oxygen,  and  forms  the  while  oxide  or  flowers  of  zinc.  Al  a  MX 
red  heat,  in  contact  with  air,  it  bums  with  a  brilliant  white  Hght  and 
production  of  oxide.  It  is  likewise  easily  oxidized  by  dilute  nitric  or 
muriatic  acid,  with  evolution  of  hydrogen,  derive<l  from  the  water  of  the 
ftcid.  Chemists  arc  acquainted  with  but  one  oxide  of  zinc,  in  a  pure 
■tate  it  is  white,  becomes  yellow  by  heat,  but  resumes  its  white  colour 
when  cold.  It  is  insoluble  in  water,  but  is  soluble  in  acids,  with  which 
it  forms  for  the  most  part  colourless  salts.  It  likewise  combines  with 
■ome  of  the  alkalies. 


Oxide  op  Zinx. 
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].   Pure  Pofassa  and  Ammonia, — The  hydrate,  a  white  gelatinous  yr9^ 
cipitate,  soluble  in  an  excess  of  the  precipitant. 

2.  Carhonate  of  Potnssa. — A  white  carbonate  of  zinc,  insoluble  in 
an  excess  of  the  precipitant,  but  soluble  in  a  solution  of  potassa  or 
ammonia. 

3.  Carhonate  of  Ammonia. — A   white  precipitate,  soluble   in 
excess  of  the  precipitant. 

4.  Phosphate  of  Soda. — In  neutral  solutions  a  white  pbosphati 
soluble  in  acids,  potassa,  and  ammonia. 

5.  Oxalic  Acid. — In  neutral  solutions  a  white  oxalate,  which  in- 
crease's aAer  a  time,  and  is  soluble  in  potassa,  ammoniii,  and  acids.     In 
very  dilute  solutions  a  troubling  appears   after   some  time,  but  no   pre- 
cipitate is  produced.     Binoxalate  of  potassa  has  the  same  effect  as  oxalic  ^_ 
acid.  H 

6.  Prn9$iat€  of  Potassa. — A  white  gelatinous  precipitate,  insoluble  ^ 
in  Ircc  muriatic  acid. 

7.  Bed  Prussiaie  of  Potassa. — A  yellowish-red  precipitate,  soluble 
in  free  muriutic  acid. 
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n.  Ht^dnKftifphuret  of  Ammonia. — In  neutral  solutions  a  white 
precipitate  (sulpliuret  of  zinc),  insoluble  in  an  excess  of  the  precipitant. 
The  presence  of  iron  in  small  quantities  rendera  this  precipitate  grey,  in 
larger  quantities,  black. 

9.  Liquid  Sulphnretled  Hydrogen  and  Sulphuretted  Hifdrogen  Gas, 
— A  white  precipitate  in  neutral  solutions,  but  none  in  those  that  are 
acid. 

Solutions  of  salts  of  zinc  (and  those  that  do  not  dissolve  in  water 

are  soluble  in  diluted  sulphuric  or  muriatic  acid,)  are  distinguished  from 

solutions  of  alkaline  salts,  by  yielding  a  pn^cipitate  with  carbonate  of 

potassa.     From   the  earthy  salts  they  are  distinguished  by  their  white 

precipitate  with  hydrosulphuret  of  ammonia,  even  in  alkaline  solutions 

which  the  precipitate  formed  by  potassa  or  ammonia  has  been  dis- 

Ired  in  an  excess  of  those  precipitants.     Salts  of  alumina  (see  Alv* 

riNA)  yield  no  precipitate  with  hydrosulphuret  of  ammonia  under  such 

circumstances.      A    white   precipitate    produced   by  hydrosulphuret   of 

ammoni«'^  in  a  clear  and  strong  alkaline  solution,  can  be  nothing  else 

jhan  Bulphuret  of  zinc. 

Before  the  blowpipe^  compounds  of  line  are  easily  detected  by  the 
rhite  coating  of  oxide  of  sine  which  they  spread  on  the  charcoal  when 
heated.  They  assume  a  green  colour  when  moistened  %rith  nitrate  of 
^nobalt,  and  heated  on  charcoal. 
^H  M^'ith  borax^  or  microcoxmic  taUy  oxide  of  sine  melts  into  a  clear 
^H^s,  which  Naming  renders  milky. 

^K  M''ith  soda  it  docs  not  melt,  but,  in  the  interior  flame,  is  reduced 
^Hnid  burns  with  its  ctmraci eristic  flame,  depositing  a  white  coating  on 
^^%e  charcoal.  Mixed  with  uxide  of  copper,  the  two  oxides  are  reduced, 
and  form  an  allov,  which  is  brass. 
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Cadmium  =^  56.     Specific  grarity  8*604. 


Cadmium  is  a  very  rare  metal,  and  we  should  therefore  pass  it  orer  had 
it  not  been  found  in  most  of  the  British  ores  of  zinc  It  was  discorered 
in  1017  by  Stromoycr.  In  colour  and  lustre,  metallic  cadmium  re- 
sembles tin,  but  has  greater  hardness  and  tenacity  *,  with  the  same 
degree  of  fusibility.  It  is  both  ductile  and  malleable,  and  is  nearly  as 
volatile  as  mercury,  condensing  into  globules  which  have  a  mctuUio 
.lustre.     Its  vapour  is  inodorous. 

When  heated  in  open  vessels,  cadmium  is  converted  into  an  oxide. 
Tt  is  also  easily  oxidized  by  nitric  acid,  which  is  its  proper  solvent,  and 
less  readily  by  sulphuric  and  muriatic  acid.  There  is  but  one  known 
oxide  of  cadmium,  which  is  not  volatilized  until  mingled  with  charcoal 
powder,  when  it  is  reduced  to  metallic  cadmium,  which,  as  we  before 
observed,  is  highly  volatile.  The  oxide  is  of  an  orange  colour,  insoluble 
in  water,  but  forming  with  acids  a  strong  salifiable  base* 

*  The  relative  tenacity  of  metals  is  ascertained  b)-  trying  the  weight  which  wires 
the  same  tliickueea  wlU  sustain  without  brvakiiig. 
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OxiDB  OF  Cadmium. 

t.   Pure  PoioMsa. — A  wliitc  hydrate^  insoluble  in  an  exoen  of  the  pre- 
cipitant. 

2.  Pure  Atnnwnia. — A  white  hydrate,  easily  solu1»le  in  a  slight 
excess  of  the  precipitant. 

3.  Carbonate  and   Bicarbonate  qf  Potasta   and  Carbonate  of  Am 
MOMM. — White  precipitates,  insoluble  in  an  excess  of  these  precipitants. 

4.  Phosphate  of  Soda. — In  neutral  solutions,  a  white  precipitate. 

5.  Oxalic  Acid. — In  ncutml  solutions,  an  immediate  white  pre« 
cipititc,  easily  soluble  in  ammonia. 

6.  Pnissiate  of  Potassa. — A  white  precipitate,  slightly  inclining  to 
yellow,  soluble  in  muriatic  acid. 

7.  Red  Prusxiate  of  Potajsa. — A  yellow  precipitate,  likewise 
soluble  in  muriatic  acid. 

8.  HydrojiHlphnret  tff  Ammonia, — In  neutral  solutions,  •  yellovr 
precipitate,  insoluble  in  an  excess  of  the  precipitant. 

0.  l.itfuid  Sulphuretted  Ili/drogen  and  Sulphuretted  iljfdrogen  Oat. 
— A  yellow  precipitate^  both  in  neutral  and  acid  solutions. 

By  these  last  two  yelbiw  precipitates,  insoluble  in  an  excess  of  the 
precipitants,  oxide  of  cadmium  in  solution  is  distinguished  from  all  other 
substances.  Peroxide  of  tin  and  arsenious  acid  likewise  give  yellow 
precipitates  with  hydrosulphuret  of  ammonia,  bat  they  are  soluble  in  an 
excess  of  it. 

Before  the  hlntvpipe^  cadmium  may  bo  detected  in  its  compAinds, 
by  tbe  orange-coloured  powder  which  they  deposit  on  the  charcoal  when 
heated  with  soda. 

With  Itorajr^  oxide  of  cadmium  forms  a  glass,  yellow  while  hot, 
colourless  when  cold. 

With  microcosmic  tali^  it  funni  a  glass,  clear  while  hot,  colourless 
when  cold. 

Cadmium  is  precipitttted  in  the  metallic  state  from  its  solutions,  by 
ft  bar  of  ri/jc,  in  the  form  of  grey-coloured  spangles.  i 

Cobalt  =  26.     Specific  graTity  8-530.  ' 

Cobalt  is  a  brittle  metal,  of  a  greyish  colour,  and  weak  metallic  lustre, 
attracted  by  the  magnet,  and  capable  of  being  rendered  permanently 
magnetic-  Cobalt  generally  accompanies  meteuric  iron.  Its  principal 
ore  is  the  arseniuret.  When  this,  reduced  to  small  pieces,  is  exposed  (o 
heat  in  a  reverbcratory  furnace,  it  gives  off  vapours  of  arsenious  acid  and 
za/r^'e  of  commerce ;  un  impure  oxide  of  cobalt  remains.  This,  fused 
with  a  mixture  of  sand  and  potassa,  produces  a  blue  glass,  which,  red 
to  powder,  is  known  in  commerce  by  the  name  of  smalt. 

Cobalt  is  but  slightly  acted  on  by  air  and  moisture,  but  absorbs 
oxygen  wh<;n  heated  in  open  vessels.  It  is  also  readily  oxidized  by  nitric 
acid,  and,  with  more  difficulty,  by  sulphuric  and  muriatic  acid.  There 
are  two  oxides  of  cobalt.  The  protoxide,  in  its  pure  state,  is  of  a  greenish- 
grey  colour.  It  dissolves  in  acids,  forming  the  base  of  the  salts  of 
cobalt,  which  jue  for  the  most  jwrt  pink.  With  muriatic  acid,  it  some- 
timvH  givea  out  chlorine,  from  cnuu\\T\u\^  a  y^tW^iw  (n?  ^^s  \s"tftt\,de- 
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^^^^H  Protoxide  op  Coualt.  | 

'      *.   fhtre  Po^Afja.—- A  blue  precipitate,  the  hydrate,  which   turns  green 
afler  some  time,  or  whrn  ooUcct^l  on  a  filter,  and  pale  red  when  boiled. 
I      It  is  insoluble  in  an  excess  of  the  precipitant. 

2.  .-fffiffioifiVi.^This  precipitate,  which  ut  first  is  blue,  is  changed  to 
green  bj  ftirther  addition  of  ammonia ;  a  still  larger  quantity  of  which 
dissolves  most  of  the  preoipitat<.%  producing  u  greenish  solution,  wliicb, 
hy  exposure  to  the  air,  gmdually  clianges  to   a  dark    brown.     The  prfr- 

I  sence  of  muriate  of  ammonia  in  a  solution  of  protoxide  of  cohitlt,  prerents 
a  precipitate  by  pure  ammoiiiu,  but  the  solution,  after  a  time,  acquires  a 
brown  colour, 

3.  Carhotiate  of  Poiaisa.^A  red  precipitate,  which  changes  to 
blue  on  being  boiled. 

4.  Carbonate  of  Ammonia^ — A  red  precipitate,  which  dissolves  ia 
muriate  of  ammonia,  producing  a  red  liquor,  which  does  not  change  to 
brown.     Tho  presence  of  muriate  of  iimmoiiiii  prevents  any  pr«cipitate.         . 

kr»,   Phoxphate  of  Soda. — In  neutrul  solutions,  a  blue  precipitate.  ' 

6.   Oxaiic  Acid. — In   neutral   solutions,   but  not  until   after  son* 
IP,  a  precipibite  which  is  white,  or  only  very  slightly  reiidish. 
7.   Pmssiaie.  qfPuiassa, — A   green  precipitate,  which  changes  lo 
y,  and  is  insoluble  in  muriatic  acid. 

8.  Nfd  PrusxiaU  of  Potasxa. — A  dark  reddish-brown  precipita(«, 
insoluble  in  muriatic  acid. 

9.  Ht/d ro.ru Ip/iH ret  of  Avtmonia, — In  neutral  solutions,  a  black  pre- 
cipitate, insoluble  in  an  excess  of  the  precipitant. 

10.  Liquid  Su/pfiNrfttfd  Htfdrogrn^  and  SuiphnreUed  Htfdrogen 
Gas, — 'In  neutral  solutionn,  no  immediate  precipitate.  After  a  time,  the 
colour  of  the  solution  changes  to  bluckish-brown,  and  a  slight  precipitate 
take  place,  of  a  black  colour.  In  acitl  solutions  there  is  no  trace  of  a 
precij)itut<',  even  after  a  cousidemble  time. 

Solutions  of  oxide  of  cobalt  uro  di(ttitiguishe<l  by  their  behaviour 
with  liydrosulphurct  of  ammonia  and  sulphuretted  hydrogen  gas.  When- 
ever an  acidulated  solution  jields  no  precipit^itc  with  the  latter,  while  in 
a  neutral  or  alkaline  solution  a  black  precipitate  is  formed  with  hydro- 
stilphtiret  of  ammonia,  it  can  scarcely  contain  any  other  metal  thancobeJt, 
nickel,  or  iron ;  and  cobalt  is  distinguished  from  the  other  two  by  the 
dark-blue  colour  which  the  smallest  portion  of  its  salts  imparts  to  the 
giaM  of  borax  or  microcosmic  salt  before  the  blowpipe. 

Pkroxi])I£  of  Cuualt. 

This  oxide  is  of  a  black  colour ;  disengages  oxygen  gas  when  strongly 
heated,  and  dissolves  in  concentrated  and  boiling  muriatic  acid,  with 
disengagement  of  chlorine.  Before  the  biorppipCy  it  forms  the  same  dark- 
Ji»lue  glass  as  the  protoxide  with  borax  and  microcosmic  salt. 

Nickel  ^  26.     Specific  gravity  8  to  0. 

iNtcKEL  is  of  a  M'hite  colour,  between  that  of  tin  and  silver  ;  has  a  strong 
metallic  lustre,  is  ductile  and  mullcable,  is  attracted  by  tht;  m«^n«i^  «.wi 
ay  be  rendered  permanently  maguetk.     ii  w  \rbvfi>\'3  ».  ^KiT«.\vvaATX  ^ 
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meteoric  iron.  It  is  al»o  t'ouud  iu  a  roiuenil  from  Westphalia,  called 
copper  mckct  (on  account  of  its  resemblance  to  copper),  which  ia  an 
native  arseniuret  of  uickeL  cootaiaiog  likewise  sulphur,  copper,  coMt^ 
and  iron.  Spehs  is  an  artiBcial  arseniuret  of  nickel^  obtained  in  pre- 
paring smalt  from  the  roasted  arseniuret  of  cobalt. 

Js'ickel  is  more  infusible  than  iron,  and  does  not  oxidize  by  exposure 
to  the  atmosphere  at  common  temperatures,  but  at  a  red  heat  absorbs 
oxygen,  though  not  rapidly.  The  muriutic  and  sulphuric  acids  act  upon 
it  with  difficulty.  Nitric  acid  easily  dissolves  it.  forming  a  nitrate  of  the 
protoxide.  There  are  two  oxides  of  nickel.  The  protoxide,  when  pure, 
ie  of  a  dark-grey  colour ;  it  dissolves  iu  acids,  forming  green -coloured 
solutions,  which  behare  towards  reagents  like  those  salts  of  nickel  which 
are  soluble  in  water. 

f  Protoxide  op  Nickkl. 

L  Pure  Pofaxsa. — The  hydrate,  of  an  apple-green  colour,  not  soluble 
in  an  excess  of  potassa. 

2.  Ammonift. — A  small  quantity  of  ammonia  produces  a  slight  green 
trou)>ling,  which  disappears  on  the  addition  of  more  ammonia.  The  clear 
solution  now  assumes  a  blue  colour,  and  in  this  ammoniucal  solution, 
potassa  pro<luce8  an  apple-green  precipitate. 

3.  CarbonaU  of  Ammonia. — In  neutral  solutions,  an  apple-green 
precipitate,  which  dissolves  in  an  excess  of  tlie  precipitant,  producing  a 
blue  solution. 

4.  Phosphate  of  Soda. — A  white  precipitate,  tending  slightly  to 
green. 

5.  Osalic  jicid.-^ln  neutral  solutions,  after  some  time^  a  greenish 
precipitate  appears,  which  increases  by  standing  until  the  solution  becomes 
perfectly  colourless. 

6.  Prustiate  of  Potaaa. — A  white  precipitate,  tending  slightly  to 
green,  and  insoluble  in  raurintic  acid. 

7-  Red  Prustiate  <^  Potassa* — A  yellowish-green  prccipitatr, 
insoluble  in  muriatic  acid. 

8.  Hydrosulphurct  of  Ammonia. ^In  neutral  solutions,  ft  black  pre- 
cipitate, nearly  insoluble  in  an  excess  of  the  precipitant.  The  superna- 
tant fluid  also  acquires  a  black  colour. 

9.  Liquid  Sulphuretted  Hydrogen,  and  Sulphuretted  Hydrogen  Gas. 
—Neutral  solutions  acquire  a  black  colour,  nnd>  after  a  long  time,  a  slight 
black  precipitate  takes  place.  Acidulated  solutions  afford  no  precipitate, 
even  after  a  long  time. 

Solutions  of  oxide  of  nickel  arc  distinguished  from  solutions  of  sll 
other  metallic  oxides,  except  cobalt,  by  their  behaviour  with  hydro- 
sulphurct  of  ammonia. 

They  are  distinguished  from  those  of  cobalt,  by  the  blue  0(4our 
imparted  to  them  by  ammonia. 

Before  the  blowpipe,  salts  of  nickel   communicate   to  a  l>ead   of 

borajc,  or  microcosmic  salt,   a  reddish   colour,   which   fades  as   tlio   bead 

cools,  and  often  disappears  entirely  when  it  is  quite  cold.     With  soda^ 

OB  charcoaij  they  are  reduced  to  a  white  metallic  powder,  which 

magnetic. 
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pEnoxiuK  OP  Nickel. 

This  oxide  is  of  a  black  colour ;  gircs  out  oxygen  when  heated,  and 
dissolves  in  concentrated  muriatic  acid,  with  disengagement  of  chlorine. 
Before  the  blowpipe,  its  characteristics  are  the  same  as  thoflc  of  the 
protoxide. 


Iron  :=  28.    Specific  graritj  7*78, 
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Tbib  abundant,  useful,  and  well-known  metal,  has  a  grey  coloar,  and 
strong  metallic  lustre.  It  is  less  malleable  and  ductile  than  many  other 
mctal^  but  superior  to  them  all  in  tenacity.  It  is  very  infusible,  but 
when  heated  to  redness,  becomes  soft  and  pliable,  so  that  it  may  be 
beaten  into  any  foi-m;  and  it  possesses  another  very  useful  and  valuable 
properly,  namely,  a  capability  of  being  welded^  or  incorporated  with 
another  piece  of  red-hot  iron  by  hammering. 

Iron  is  attracted  by  the  magnet,  and  may  be  rendered  permanently 
magnetic^  properties  possessed  by  no  other  metals,  except  nickel  and 
cobalt  Native  metallic  iron  is  very  rare.  Tliat  of  aerolites  is  alloyed 
with  cobalt  and  nickel.  The  most  abundant  ores  of  iron  are  the  oxides, 
generally  mixed  with  argillaceous  and  siliceous  matter.  Iron  has  a  strong 
affinity  for  oxygen,  nnd,  in  a  moist  atmosphere,  is  soon  covered  with  rust. 
When  heated  to  redness,  it  absorbs  oxygen  rapidly  from  the  air.  The 
scales  which  then  separate  from  it,  consist  of  the  black  oxide.  It  bums 
with  brilliant  scintillations  in  oxygen  gas;  and  at  all  temperatures,  from 
that  of  a  low  red  to  a  white  heat,  it  decomposes  the  vapour  of  water,  and 
combines  with  its  oxygen. 

There  are  but  two  oxides  of  iron,  the  6/ve,  a  protoxide,  and  the  redy 
a  peroxide.  The  blacky  long  regarded  as  the  protoxide,  is  a  compound 
of  these  two  united  in  variable  proportions. 

Protoxide  op  InoN. 

This  oxide  is  almost  unknown  in  the  pure  state,  because^  when  precipi- 
tated, it  soon  becomes  more  higbly  oxidized.  It  is  the  base  of  the  proto- 
salts  of  iron,  nnd  is  produced  when  that  metal  is  dissolved  in  diluted 
sulphuric  acid. 

1.  Polassa.-^The  hydrate,  a  flocculent  precipitate,  which  at  first  is 
nearly  white,  but  soon  changes  to  grey,  green,  and  finally  acquires  a 
reddish-brown  colour,  where  it  is  in  contact  with  the  atmosphere. 

2.  Ammonia. — The  appearances  are  the  same  as  with  potassa.  The 
presence  of  muriate  of  ammonia  iu  the  solution,  hinders  this  precipitate, 
but  on  exposure  to  the  air,  a  green  jirccipitatc  subsides  in  small  quantities, 
which  becomes  reddish-brown  on  the  surface. 

3.  Carbonate  and  Bicarbonate  of  Polassa^  and  Carbonate  of  Am" 
monia. — The  carbonate  of  iron  thrown  do^vn  by  these  reagents  is  white,  and 
does  not  change  colour  at  the  surfiicr  so  soon  as  the  precipitate  formed  by 
pure  potassa.  It  dissolves  in  a  solution  of  muriate  of  ammonia,  but  when 
this  solution  stands  in  contact  with  the  air,  a  green  precipitate  is  formed, 
which  becomes  reddish-brown  at  the  surface. 

4.  Phosphate  of  Soda. — A  white  precipitate,  which  becomes  ^ea 
by  long  exposure  to  the  air. 
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5.  Oxalic  Acid. — A  yellow  colour  is  inimodiuU'ly  communicated  to 
the  solution,  and,  after  sonic  tinip,  a  yellow  precipitate  takes  place,  of 
protoxalatc  of  iron,  which  dissolves  in  an  excess  of  muriatic  acid.  With 
neutral  alkaline  oxalates,  the  eSect  is  more  distinct,  and  ttikes  place 
immediately. 

6.  Pmsfsiate  <ff  Polagxa, — A  precipitate  insoluble  in  muriatic  acid. 
At  the  instant  of  its  production  it  in  white,  if  the  air  he  excluded  ;  other- 
wise it  is  light-blue^  and  by  long  ex[»osure  to  the  air  ii  changes  to  daxk- 
blue. 

7>  Red  Prussiaie  of  Poiajtga, — An  immediate  dark -blue  precipitate, 
insoluble  in  acids. 

8.  Htfdrosulphurct  of  Ammonia.' — In  neutral  solutions,  a  black 
precipitate  of  supburet  of  iron,  insoluble  in  an  excess  of  the  precipitant, 
and  distinguished  from  the  precipitated  sulphurets  of  cobalt  and  nickel, 
by  becoming  oxidised  in  contact  with  the  air,  and  changing  to  reddish- 
brown. 

9.  Liquor  Suiphurelied  Ilydrogfn. — No  precipitate  in  neutral 
solutions. 

The  red  prussiate  of  potassa,  and  hydrosulphuiet  of  ammonia,  are 
teitts  by  which  the  presence  of  protoxide  of  iron  is  most  easily  detected- 

Before  the  hhtrpifte^  the  protosalts  of  iron  yield  with  6oraxagla4s, 
which,  in  the  outer  flame„  is  of  a  deep  red,  and  becomes  lighter  as  it 
cools.  In  the  inner  flame  it  is  green  when  hot,  but  colourless  when  cold, 
unless  a  large  quantity  of  protoxide  of  iron  is  present. 

With  microcosmic  sntt^  very  smnll  quanties  of  iron  impart  to  the 
resulting  glass  a  green  colour  while  hot,  which  fades  in  cooling,  and 
disappears  entirely  when  the  glass  is  quite  cold. 

With  ioda  on  charcoal,  the  prntosnits  of  iron  are  reduced,  and  yield 
a  magnetic  powder,  after  grinding  and  washing  away  the  light  puticlaa 
of  charcoaL 

Pehoxide  ok  Ikijn. 

In  a  state  of  purity  this  oxide  is  red,  or  reddish-brown.  It  occurs  natire 
as  hiematite  and  iron  glance.  The  latter  is  of  a  grey  colour,  with  a 
metallic  lustre,  and  yields  a  red  powder  when  scraped.  The  peroxide, 
precipitated  from  its  solutions,  is  black,  but  its  powder  is  red.  When 
recently  precipitated,  it  is  easily  soluble  in  acids,  but  becomes  lesssoafler 
ignition  ;  yet,  even  then,  it  is  completely  soluble,  particularly  in  muriatic 
HCid.     Most  of  its  salts  are  rod. 

1.  Pure  Potasgtt  fuid  Ammonia. — Both  these  reagents  throw  down 
the  hydrate  of  a  reddish-brown  colour,  msoluble  in  an  excess  of  the 
precipitant. 

2.  The  Carbonated  AlkalieM. — A  precipitate  of  a  reddifih-brown 
colour^  hut  somewhat  lighter   than  that  pHnluced  by  caustic  alkalies. 

3.  Phosphate  of  Soda. — In  neutral  solutions,  u  white  precipitate, 
which,  on  the  addition  of  ammonia,  turns  brown,  and  ailcr  a  time, 
completely  dissolves. 

4.  OxaJic  Acid, — No  precipitate,  but  the  solution  acquires  a  yellow 
colour. 

S.  Prussiate  of  Polassn. — An    \\ume»5AVLVii  AaxV-VWt   -^T^cx^^itate^ 
infolublm  In  murifttic  acid. 
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a.  iieH  Prunsinle  of  Poiaxsa. — Xu  prei:ij»itutt*,  but  the  solution 
ttcquLres  a  darker  colour. 

7.  Htfdrosulphurtt  of  Ammonia. — In  neutral  solutions^  a  black  pre- 
cipitate, insoluble  in  an  excess  of  the  precipitant.  It  oxidizes  by  contact 
with  the  atmospbcref  and  changes  to  a  rcddish-browu  colour. 

8,  Liifuid  <Sulpfiuretted  Hydrogen,  and  Sulphuretted  Hydrogen 
GoM, — lu  neutral  solutions  a  milky-white  precipitate  of  sulphur,  the 
solution  of  the  peroxide  being  converted  into  a  solution  of  the  protoxide,  j 

The  most  characteristic  tests  of  the  presence  of  peroxide  of  iron  are  I 
bydrosutphuret  of  ammonia,  sulphuretted  hydrogen,  and    prussiate  of 
potas»a.     liefore  the   blowpipe  the  persalts  of  iron  have  the  same  action 
on  fluxes  as  the  protosalts.  m 

COMPOI'NDB  OF  THE  PkoTOXIDE  A>'D  PkkOXIDE  OF  IhoN. 

TiiESK  compounds  are  produced  >vhen  iron  is  heated  in  contact  with  the 
air;  they  also  occur  native,  and  are  known  by  the  name  of  magnetic 
iron  ore. 

To  detect  the  two  oxides,  the  compound  is  to  be  dissolved  in  a 
cloved  Jiask  in  muriatic  acid,  and  the  solution  being  divided  into  two 
portions,  to  one  liquid  sulphuretted  hydrogen  is  added,  and  the  presence 
of  peroxide  is  proved  by  the  white  milky  precipitate  of  sulphur;  the 
other  portion  is  treated  with  the  red  prussiate  of  potassa,  which,  by 
yielding  a  dark  blue  precipitate,  indicates  the  presence  of  the  protoxide. 

Lbad  =  104.     Specific  gravity  11'358.  ■ 

Lead  is  of  a  bluish  grey  colour,  and  has  a  strong  metallic  lustre  when 
fresh  cut,  but  soou  tarnishes.  It  is  soft,  flexible,  and  inelastic.  Mal- 
leability it  posscsscH  in  a  high  degree,  but  is  inferior  in  tenacity  to  all  the 
ductile  metals.  It  is  easily  fusible,  and,  in  close  vessels,  may  be  heated 
to  whiteness  without  subliming.  When  heated  in  contact  with  air,  it  is 
soon  oxidized,  and,  by  a  strong  heat,  is  rapidly  dissipated  in  yellow 
fumes,  which  consist  of  the  protoxide.  The  proper  solvent  for  lead  is 
nitric  acid,  by  which  it  is  rapidly  oxidized.  The  muriatic  and  sulphuric 
have  scarcely  any  action  on  it,  and  precipitate  it  as  a  chloride  or  sulphate 
from  its  solutions.  There  are  three  oxides  of  lead.  The  protoxide,  the 
litharge  of  commerce,  is  prepared  by  exposing  the  grey  film  which  forms 
on  the  surface  of  melting  lead  to  heat  and  air,  until  it  acquireti  a  yellow 
colour,  lliis  oxide  is  insoluble  in  water,  fuses  at  a  red  heat,  and,  in  close 
vessels,  undergoes  no  change  in  the  fire.  It  is  easily  reduced  to  the 
metallic  state  by  heating  it  with  combustible  siibstanccs,  which  abstmct 
its  oxygen.  It  unites  with  acids,  and  is  the  base  of  all  the  salts  of  lead, 
most  of  which  are  white.  Nearly  all  the  compounds  of  lead  are 
poisonous.  - 

Pkotoxide  op  Lead.  V 

1.  Pure  Pntasso. — The  white  hydrate  thrown  down  by  this  reagent  dis- 
solves  in  a  considerable  excess  of  the  preeipiturit. 

2,  Ammotiia, — A  white  precipitate,  not  soluble-  in  »n  excess  of  the 
precipitant.     Solutions  of  acetate  of  lead  are  not  troubled,  even  when 
concentrated,  by  ammonia;  but,  after  s<m\e  tvTcve,  cr^^sX^  ^"v  v^  «?^-^^ 
MTe  deposited. 
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3.  The  Alkaline  Carbonnte$.—\  white  precipitate  of  carbonate  of 
lead,  insoluble  in  an  excess  of  the  prccipitiintsi,  but  soluble  in  pure 
potaesa. 

4.  Phosphate  of  Soda,^~-ln  neutral  solutions,  a  white  precipitate, 
soluble  in  pure  potassa. 

5.  Ojcaiic  Acid, — In  neutral  solutions,  an  immediate  predpitaCe, 
which  is  white. 

B.  Hydrogulphnrei  of  Ammonia. — A  black  predpitate,  insoluble  in 
an  excess  of  the  precipitant 

7.  Liquid  Sulphuretted  Hifdrogcn^  and  Sulphuretted  Hydrogen 
Gas.^A  black  precipitate,  both  in  neutral  and  acid  solutions. 

8.  Diluted  Sulphuric  Acid^  and  the  Soluble  Sulphates. — A  while 
precipitate^  insoluble,  or  spanngly  soluble,  in  acids,  but  soluble  in  pure 
potassa.  This  is  a  rery  discriminative  test  for  lead,  because  sulphuric 
acid  produces  precipitates  insoluble  in  diluted  acids  with  no  substances 
besides  lead  and  the  alkaline  earths,  bar}'ta,  strontia,  and  lime.  The 
earthy  6ulphnto8  thus  precipitated  are  not  soluble,  like  that  of  leud,  in  a 
solution  of  pure  potassa,  iior  do  they,  like  it,  assume  a  black  colour  when 
moistened  with  hydrosulphuret  of  ammonia. 

9.  Muriatic  Acidy  and  the  Chlorides. — In  solutions  of  protoxide  of 
lead,  when  not  too  dilute,  a  white  precipitate,  which  redissolves  on  (he 
addition  of  water,  and  is  soluble  in  a  solution  of  potassa.  Ammonia 
produces  a  precipitate  in  the  aqueous  solution  of  chloride  of  leud. 

10.  Iodide  of  Potassium,— A  yellow  precipitate,  soluble  in  a  great 
excess  of  the  precipitant. 

1 1 .  Chromate  of  Potassa. — A  yellow  precipitate,  insoluble  in  diluted 
nitric  acid,  soluble  in  a  solution  of  pure  potassa. 

Metallic  Zinc  precipitates  lead  from  its  solutions  in  the  metallic 
state,  as  blackish-grey  shining  spangles.  Solutions  of  protoxide  of  lead 
ixre  distinguished  from  solutions  of  the  oxides  of  other  metals  by  diluted 
sulphuric  acid,  and  from  the  alkaline  earths  by  hydrosulphuret  of 
ammonia.  Before  the  blowpipe^  lead  is  discriminated  by  the  ease  with 
which  its  compounds  are  reduced  with  soda  on  charcoal  in  the  inner 
flame  into  metallic  globules,  easily  flattened  by  the  hammer,  and  not 
brittle. 

"With  horaje  on  the  platinum  wire  it  forms  a  clear  glass,  yellow  while 
hot,  colourless  when  cold, 

"With  microcosmic  salt  it  forms  a  clear  colourless  glass. 

Deutoxide  of  Lead. 

Tui8  is  the  minium,  or  red-lead  of  commerce,  and  is  formed  by  heating 
the  protoxide  in  open  ressels,  over  which  a  current  of  air  is  made  to 
play.  When  gently  heated,  it  gires  out  oxygen,  and  is  reconverted  into 
the  protoxide.  It  does  not  unite  ^vith  acids.  Digested  with  nitric 
acid,  it  is  resolved  iuto  (he  protoxide  and  peroxide;  the  former  com- 
bines with  the  acid,  the  latter  remains  undissolved. 

Peroxide  of  L&ad. 

Tbis  js  a  dark  brown  powder,  oblam&d  5*  dftvn\bed  above,  by  digesting 
the  JeutoxiVie  with  nitric  acid.     "WWivVtiiVft^/vV  ^Nt*o^^«^'s^:^«^ftL 
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lis  converted  into  the  protoxide.  With  muriatic  acid  it  is  converted  into 
wbloridc  of  lead,  with  disongiigcmcnt  of  chlorine. 

I  BisMrm  =  72.     Specific  gravity  10.  1 

Bismuth  is  a  whitish  meta),  having  a  considerahle  luatre,  imd  a  lamt- 
nnted  structure,  brittle  when  cold,  but  malleable  while  warm.  It  is 
very  fusible  and  volatile.  Bismuth  sometimes  occurs  native,  but  is 
more  commonly  combined  with  sulphur,  arsenic,  silver,  and  cobalt. 

Bismuth  undergoes  but  slight  oxidation  from  exposure  to  the 
atmosphere  at  common  temperatures;  but,  when  fused  in  open  vessels,  ia 
soon  covered  with  a  grey  film.  At  its  subliming  point  it  takes  fixe, 
and  hums  with  a  bluish  flame,  emitting  white  fumes  of  oxide  of  bis- 
muth. Muriatic  acid  and  sulphuric  acid  have  but  slight  action  upon  it; 
but  it  is  easily  oxidized  and  dissolved  by  nitric  acid.  There  is  but  one 
oxide  of  bismuth,  which  is  yellow,  and  becomes  darker  when  heated,  but, 
on  cooling,  regains  its  original  colour.  In  a  full  red  heat  it  fuses  to  a 
yellow  glass;  at  a  higher  temperature  it  sublimes.  With  combustible 
substances  oxide  of  bismuth  is  easily  reduced  to  the  metallic  state.  It 
dissolves  in  acids,  and  is  the  base  of  all  the  salts  of  bismuth,  most  of 
which  are  white.  Many  of  the  salts  of  bismuth,  the  nitrate  among 
others,  arc  decomposed  by  the  action  of  water  into  an  acid  salt,  which 
'dissolves,  and  a  basic  salt,  which  is  precipitated,  communicating  a  milk- 
iness  to  the  liquid.  Tlic  addition  of  nitric  acid  completes  the  solution, 
and  the  milkincss  disappears.  The  foltowing  effects  arc  then  produced 
by  reagents; — 

1 .  The  pure  and  carbonated  Alkalies. — A  white  precipitate,  insoluble 
in  an  excess  of  the  precipitant. 

2.  Oxalic  Acid. — A  crystalline  precipitate,  not  perceptible  until 
after  some  time. 

3.  Prusxiate  of  Potasta. — A  white  precipitate,  insoluble  in  muriatic 
acid. 

4.  Red  PruMsiate  of  Potassa.-^A.  pale- yellow  precipitate,  soluble 
in  muriatic  acid. 

5.  Hydrosulphurel  of  Ammonia. — A  black,  or,  in  smaller  tjuautities, 
B  dark-brown  precipitate,  insoluble  in  an  excess  of  the  precipitant. 

6.  Liquid  Sulphuretted  Htfdrogen^  and  Sulphuretted  Hydrogen  Gat. 
— Even  in  acid  solutions,  u  black  or  dark-brown  precipitate  of  sulphuret, 
easily  reduced  to  metallic  bismuth  by  the  blowpipe,  with  soda  on  charcoal, 
in  the  inner  flame. 

7.  Iodide  of  Potassium. — A  brown  precipitate,  soluble  in  an  excess 
of  the  precipitant. 

8.  Chrofnate  of  Potajtfa. — A  yellow  precipitate,  soluble  in  dilute 
nitric  acid. 

Metallic  Zinc  precipitates  bismuth  from^  its  solutions,  as  a  black 
■pongy  mass. 

Bismuth  is  best  detected  in  its  solutions  by  the  niilkiness  produced 
"when  they  are  diluted  with  water,  and  by  their  behaviour  with  hydro- 
snlphuret  of  ammonia.  They  are  distinguished  from  solutions  of  lead  by 
90t  yielding  a  precipitate  with  sulphuric  acid,  and  by  the  precipitate 
tlirown  down  by  pure  potassa  being  insoluble  \a  wx  sris.^^'fc  ^  "^^ 
precjpit&nt  ' 
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Before  the  hlotvpipe^  compounds  of  oxide  of  btsmutli  are  reoognjswi 
by  the  facility  with  which  they  arc  rcilncfd  to  inetallic  globules  vniU 
■odn  ou  charcoal,  in  the  inner  flame,  the  charcoal  being  coated  with  n 
yellow  powder.  These  metallic  globules  are  diatinguiahed  from  lead  by 
their  brittlenefts. 

Copper  =  64.     Specific  gravity  8-78. 

C-OPPER,  the  only  metal,  except  titnnium,  that  is  of  a  red  colour,  acc[uirca 
considerable  lustre  by  being  polished.  In  the  metallic  state  it  is  by  no 
means  uncommon,  but  its  commonest  ore,  and  that  from  which  roost  of 
the  copper  of  commerce  is  derived,  is  the  sulphuret.  Copper  is  ductile, 
nmlleable.  somewhat  less  tenacious  than  iron,  hard,  non-elastic^  and 
sonorous;  more  fubible  than  gold,  and  less  so  than  Bilver.  Exposed  to 
air  and  moisture,  it  soon  becomes  covered  with  a  green  coating,  which  is 
the  carbonate  of  the  peroxide.  At  a  red  heat  it  absorbs  oxygen,  and  ia 
converted  into  iho  peroxide.  It  is  acted  upon  with  violence  by  nitric 
acid,  more  feebly  by  the  muriatic  and  sulphuric,  and  not  at  all  by 
vegetable  acids,  if  the  air  he  excluded. 

There  are  but  two  oxides  of  copper.  The  red,  or  protoxide,  occurs 
native  in  red  octohednd  crystals,  often  of  great  beauty.  It  forms  aatts 
with  the  sulphuric,  muriatic,  and  some  other  acids,  which,  attracting 
oxygen  from  the  atmosphere,  are  bpecdily  converted  into  per3;dt5. 

The  peroxide  of  copper  likewise  occurs  native  as  a  powder,  varying 
In  colour  from  brown  to  bluish-blaok.  It  is  easily  reduced  to  the 
inetallic  state  by  lieat  and  combustible  matter.  It  is  insoluble  in  water, 
but  soluble  in  acids,  and  most  of  its  salts  have  a  blue  tint.  Tlie  muriatic 
solution  is  of  an  emerald-green  colour.  It  likewise  dissolves  in  animonia, 
yielding  a  deep-blue  solution.     The  salts  of  copper  are  poisonous. 

Peroxide  op  Copper. 

I.  Poiassa. — A  voluminous  blue  hydrate,  which,  on  being  boiled  in  an 
excess  of  potassa,  turns  block,  and  quickly  subsides;  the  hydrate  is 
decomposed,  parts  with  its  water,  and  is  converted  into  the  peroxide. 

2.  Ammonioy  and  Carbonate  of  Ammonia. — In  small  quantities,  a 
greenish  precipitate,  which  re-dissolves  in  an  excess  of  the  precipitant, 
and  produces  a  blue  solution,  of  a  much  darker  colour  tlian  the  ammo- 
niacal  solutions  of  nickel. 

3.  Carbonate  qf  Poiassa. — In  the  cold,  a  blue  precipitate,  which  is 
rendered  black  by  boiling. 

4.  Bicarbonate  of'  Pofassa. — A  light-green  precipitate,  which 
dissolves  in  an  excess  of  the  precipitant,  yielding  a  light-blue  solution. 

5.  Phosphate  of  Soda. — A  greenish-white  precipitate,  soluble  in 
ammonia;  the  solution  blue.  Potassa  produces  in  the  amraoniacal 
solution  a  black,  heavy  precipitate. 

6.  Oxalic  Acid. — In  neutral  solutions,  an  immediate  greenish- 
white  precipitate. 

7.  Prusxiaie  of  Potassa. — A  reddish-brown  precipitate,  insoluble 
in  muriatic  acid. 

8.  Red  Pruxsinte  of   Potasta.'^A    yello wish-green    predpitate, 
/BMoJuble  ia  mcriatic  acid. 
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9.   Hjftltosufp/iurei  of  Ammoula, — In    neutral    solutions,  a  blacic, 
id   iu  small   quanlitios   a   I>rown   preripitjit^,   insoluhl*^  in  an  oxor-ss  of 
the  precipitant. 

JO.  Liquid  Sulphuretted  Hi/drogen^and  Sulphurrtted  Hydrogen  Gas. 
.-^A  Mack,  nr  dark-hrown  precipitate,  in  both  acids  and  neutral  solutions. 

11.  Iodide  of  Poiojssium. — A  precipitate  which  is  white  after  the 
solution  containing  fre«  iodine  \%  poured  off.  Tt  dissolves  in  an  exeess 
pf  the  precipitant. 

12.  Chromale  of  Polassa. — A  reddish-brown  precipitate,  soluble 
;in  an  excess  of  the  precipitant,  forming  an  emerald-green  solution; 
soluble  also  in  diluted  nitric  acid. 

Metallic  Zinc  precipitates  copper  us  a  black  coating.  Metallic  iron 
prepipitates  it  as  metallic  copper  of  its  own  colour.  If  the  blade  of  a 
[knife,  or  a  piece  of  polished  iron,  he  dipped  into  a  solution  containing  a 
>ery  slight  trace  of  copper,  it  will  be  ininiedintcly  covered  with  a  film  of 
that  metal. 

Solutions  of  copper  are  distinguished  by  the  blue  colour  they 
acquire  from  ammonia,  and  their  reddish-hrown  precipitate  with  prussiate 
>f  potaaso.  They  are  distinguished  from  solutions  of  nickel,  by  giving  a 
blue  instea<l  of  a  green  precipitate,  with  potassa,  and  by  yielding,  with 
liquid  sulphuretted  hydrogen,  a  black  precipitate,  in  acid  as  well  as 
neutral  solutions. 

Before  the  blowpipe^  salts  of  copper,  with  borax  and  microcotmic 
salty  produce  in  the  outer  flame  a  glass,  yellowish  while  hot;  blue^green 
when  cold;  iu  the  inner  flume,  a  glass  of  a  dirty  reddish-brown  colour, 
with  reduction  of  the  metal. 

With  soda  on  charcoal,  salts  of  copper  are  reduced,  and  very  minute 
portions  of  copper  may  thus  he  detected,  in  the  form  of  metallic  particles, 
after  grinding  and  washing  away  the  charcoal.  By  this  mode,  Gahn 
extracted  particles  of  metallic  crtpper  from  the  ashes  of  a  sheet  of  wridng 
paper,  long  before  it  was  suspected  that  vegetables  contained  copper. 


432 


^^^^^^m        ON  DIICTETIC  CHEMISTRY.  ^^^B 

^^^B  Anucaz.  Sudstanoes.  ^H 

Tub  chemical  history  of  animal  subatances,  considered  in  reference  to 
diet,  IK  extremely  simple,  and  includes  three  or  four  proximate  principles, 
or  distinct  products,  only. 

The  ultimate  elements  of  which  these  principles  consist,  are  carbon, 
oxygen,  hydrugeii,  and  nitrogen  ;  ond^  as  in  vegetable  products  nitrogen  is 
rarely  present,  so  in  animal  substances  it  is  rarely  absent, — indeed,  an  essen- 
tial chemical  character  of  animal  matter  is,  that  it  yields  ammonia  when 
heated,  and  hence  the  well-known  pungent  smell  of  burned  hair,  feathers, 
&c. ;  hence,  also,  the  manufacture  of  carbonate  of  ammonia,  and  other 
ammoniacal  compoundii,  by  the  destructive  distillation  of  horn,  hoof,  the 
refuse  of  bone,  and  ivory  tuminga,  and  other  waste  animal  matters  which 
are  collected  for  the  purpose  ;  hence,  too,  the  terms  $aU  and  tpirilt  of 
hartshorn^  applied  to  the  solid  and  liquid  carbonates  of  ammonia,  derived 
formerly  from  hartshorn  shavings,  but  now,  iudisoriminately,  from  any 
kind  of  bone. 

There  are  two  other  elementary  substances  of  common  occurrence 
in  animal  bodies,  namely  .tulphur  and  phosphorus ;  those  confer  other 
peculiiirities  upon  the  proximate  principles  containing  them,  especially 
distinguishable  in  the  productii  of  putrefaction;  animal  matters  liaring 
altogether  a  greater  tendency  than  vegetables  to  run  into  that  kind  of 
complicated  and  variable  decomposition  called  putrefaction^  and  to  exhale, 
under  such  circumstances,  peculiarly  nauseous  odours,  dependent,  in 
many  instances,  upon  the  exliatation  of  compounds  of  phosphorus  and 
sulphur.  "" 

Animal  fat  \^  so  far  peculiar,  that,  when  purified  by  fusion,  and 
separated  from  cellular  membrane,  it  contains  no  nitrogen,  and  no  water, 
— in  fact,  animal  and  vegetable  oils  are  analogous,  if  not  identical  in 
composition,  and  are  (in  reference  to  ultimate  composition,)  triple  com- 
binations of  carbon,  oxygen,  and  hydrogen. 

The  other  proximate  principles  uf  animals,  and  among  these 
mu»cu/ar  ^bre,  are  commonly  associated  with  a  large  quantity  of  water ^ 
BO  that  they  lose  greatly  in  weight  by  the  mere  operation  of  drying :  to 
this  water  their  tendency  to  i)Utrefaction  is,  in  great  measure^  to  be 
ascribed ;  for  if  animid  m:il(er  be  cautiously  dried,  it  remains  compa- 
ratively unchanged.  Tlie  average  quantity  of  water  contained  in  the 
fleshy  fibre  may  be  regarded  as  amountiug  to  about  7^  p^''  cent.^  so  that 
the  real  nutritive  matter  of  a  pound  of  beef,  for  instance,  is  only  four 
ounces ;  and  the  flesh  of  fowl,  and  even  of  fish,  is  very  nearly  similarly 
composed.  Hence,  the  high  relative  nutritive  power  of  all  kinds  of  dried 
meat,  and,  to  a  certain  extent,  uf  salted  meat,  smoked  meat,  &c. 

It  is  the  absence  of  this  component  moisture,  or  elementary  water, 
&8  it  may  be  called,  in  hair,  horn,  feathers,  dry  bone,  &c.,  which  renders 
thoRe  products  fio  permanent  and  AuriVAe,  «ia  cwtt\iw^i\  vt\>\\  islva.^  ti«to.. 
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ani?  muscular  flesli,  which,  as  is  well  kaown,  are  rery  prono  to 
putrefactive  changes.  But  a  state  of  greater  or  less  humiJit/  seems 
essential  to  living  matter;  %o  thiit,  ns  far  as  the  soft  solids  are  concerned, 
a  living  animal  may  he  regarded  as  a  mass  of  orgimized  matter,  softened 
by  the  presence  of  water  to  the  amount  of  about  three-fourths  of  it« 
weight ;  and  drtfing  always  kills  the  part,  for  vitality  is  not  existent  in 
dry  matter. 

There  are  only  three  proximate  principles  of  animals  which 
necessarily  come  before  us  as  articles  of  food,  though  tlicy  are  Toriously 
modified  iu  diiforent  parts  of  the  animal;  these  are,  7fl^  ^t'/«^i/i,  and 
albumen;  so  that,  in  this  point  of  view,  the  dietetic  history  of  animal 
substances  is  loss  complicated  than   that  of  vegetables.     These  three 

oximatc  principles  are  all  to  be  found  in  tlie  muscular,  or  fleshy  parts, 

d  may  be  separated  by  simmering  in  water;  iXie  fat  separates  and 
oats  upon  the  surface  of  the  broth,  from  which  it  may  be  skimmed  off, 
or  allowed  to  cool  and  concrete  ;  the  gehtiin  is  dissolved,  and,  if  in 
sufficient  quantity,  it  confers  the  property  of  gelutimsaiion  upou  the 
broth,  when  cold  ;  the  insoluble  residue  is  the  albumen^  or  fibrin. 

The  general  properties  of  fat,  such  as  its  fusibility,  grcasincss,  and 

mbustibility,  are  well  kno^vn,  and  importantly  applicable  to  numerous 
purposes  of  the  arts  ;  and  the  products  of  its  combustion  show  that,  like 
vegetable  oil,  it  is  a  compound  of  carbon,  hydrogen,  and  oxy|:^en ;  and 
when  carefully  purified,  bo  as  to  free  it  from  all  adhering  cellular  mem- 
brane, it  contains  no  nitrogen,  and  is  resolved,  by  combustion  iu  excess  of 
oxygen,  into  carbonic  acid  and  water  only*. 

When,  in  the  process  of  simmering,  or  stewing,  (that  is,  digesting 

Mtt  in  water  at  a  temperature  considerably  below  the  boiling  point,) 
the  whole  of  the  fat  has  been  separated,  and  removed  from  the  surface 
upon  which  it  floats,  we  find  one  of  the  other  proximate  principles 
remaining  dissolved  in  the  liquor  or  broth,  which,  a.s  it  confers  upon  it 
the  property  of  gelatinising  when  cold,  has  been  called  gelatin.  It  is  a 
very  common   and  abundant  animal   product,   but   chemists  differ   in 

inion  as  to  the  state  in  which  it  exists  in  the  original  substance  from 

hich  it  is  extracted  by  hot  water — namely,  whether  it  is  ready-formed 
and  merely  dissolved  by  the  water,  or  whether  it  is  essentially  mo- 
dified, or  even  formed^  by  the  joint  action  of  heat  and  water  upon 
some  peculiar  principle, — whether,  iu  fact,  it  is  to  be  considered  as  an 
educt  or  a  product.  In  reference,  however,  merely  to  the  object  of  this 
paper,  the  question  is  of  little  importance ;  suffice  it  to  say,  that  when 
certain  auimal  substances  are  digested  in  hot  water,  a  peculiar  principle 
is  olitaiued,  which  yields   a  more  or  less  dense   tremulous  ma^s,  or  7>//y, 

n  cooling.  It  is  afforded  by  tcnilmis,  ligaments,  cartilages,  but  espe- 
cially by  certain  membranes,  and  by  the  skin :  horn,  and  bone,  when 
shaved  or  rasped,  imd  duly  boiled  in  water,  also  yield  it,  as  is  seen  in 


'  *  The  ultimate  elementA  of  mutton-suet 
Ttoty  be  referred  to  b8  illuiitrAtiii};  the 
j^nenl  composition  uf  animal  fnl.  When 
purified  by  fiuion  in  hot  watt>r,  ajid  f^ntle 
prMsnre,  so  ah  tu  Beparnt^  the  inembnuie 
or  edlolar  structurv  in  wliieh  it  is  euvt- 
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Ivped,  it  consists  of, — 
Carbon 
Hydrogen      . 
Oxygen     . 
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hartttLom-jelly,  and  in  glue,  portaltio  soup,  tuid  other  forma  of  it,  ohi«6y| 
obtuiaed  hy  bulling  bones,  clippings  of  &Uin,  and  various  other  offal  j 
isiughss^  which  is  the  dried  hoviiid*,  or  air-bladders,  of  certain  ftpeciea  of 
sturgeon,  is  one  of  the  purest  forms  of  gelatine,  iind  may  l>c  referred  to 
as  presenting  us  with  all  its  leuding  characters.  AVhen  soaked  in  warra] 
'vruler,  it  swelU  and  di&«olvot  ftt  »  tcmporature  below  160° ;  its  solutioi 
gelatiniBcs  when  cold,  unless  it  be  very  dilute,  and  in  that  case  the  pre-, 
sence  of  gelatin  is  easily  manifested  in  it,  by  the  addition  of  a  few  drops 
of  tincture  of  gjdU  (or  of  any  other  ;ifctriiigeut  vegelable  infusion),  which 
throws  down  un  insoluble  while  precipitate.  Sulphate  of  platinum  ifl. 
also  lui  excellent  test  for  golutin ;  it  fonna  u  gray  or  brown  precipitutQ 
in  extremely  dilute  sotuiious*. 

The  absolute  uutritioc  jioH'ers  of  tiit,  and  even  of  gelatin,  but; 
especially  of  the  former,  are  somewhat  problemutioal.  If  one  dog  b« 
fed  upon  broth,  and  another  upon  the  residuary  meat,  the  latter  wiU, 
tlirive,  and  the  former  dwindle  ;  but  such  a  comparison,  to  lead  to 
a  fair  inference,  should  be  made  upon  equal  weighu  of  dry  gelaiin  and 
dry  albumen. 

The  third  nutritive  proximate  principle  of  animal  food  is  Mumeu; 
there  are  many  nioditications  of  it,  and,  a^  obtained  in  our  present  expe* 
riroent,  merely  by  digesting  muscular  flesh  in  hot  water,  it  remains  in 
the   form    of  an    insoluble   fibrous   residue,   and   is  sometimes    tenaed' 

Albumen,  in  this  form,  is  insoluble  in  water,  and  when  carefully 
dried  it  shrinks,  and  again  softens  when  digested  in  warm  water. 

But  there  is  another  most  important  state  of  ulbumeu  in  animid 
bodies — namely,  the  liquid  slate:  as  such,  it  forma  a  characteristic ^ 
ingredient  in  the  blood  ;  but  we  cannot  take  a  better  example  of  liquid, 
or  uncoagulnted  albumen,  tltun  the  white  of  egg y  from  which,  indeed,  ttiQ 
term  albumen  is  derived,  and  which  ]>resents  it  in  all  its  charactcristio 
properties.  In  this  liquid  state  its  solubiHty  in,  or  uiiscibility  with, 
water,  deserves  especial  notice ;  hut  it  ditferu  from  gelatin  in  being 
solidified  or  coagulated  by  heat,  by  many  acids,  by  alcohol,  and  by  sev^ralj 
other  agents. 

Its  coagulation  by  heat  is  wt'll  known,  and  illustrated  by  boiling 
an  egg,  but  we  are  ignorant  of  the  cause  of  this  change  of  form  which  it 
sutiers  at  a  certain  temperature.  Its  coagulation  by  alcohol  and  by  acids 
is  equally   inexplicable.     As   liquid  albumen    is   sensibly    alkaline  to 


ekin.     The  vitimote  composition  of  geUtin 

is  OS  follows: — 

Carbon  .         •     483 

Hydrogen      «  90 

Oxygen     ,        .         .     276 
Kitrogen        .  l*tl 


lAather  b  the  inaoluble  Pom^Kitiud  nf 
ible  aslring(.'ut  nmttvr  (or  tanmUj) 
%xn\  (gelatin,  aljort?  ndverted  to ;  sldn  is  a 
coihlctiiMKl  form  of  ffvUtin,  nwA.  by  soaking 
it,  ulivr<lue  prvparatioii,  in  a  pit  cuotiuji- 
xUj^  onk-lutrk  anil  WttU>r,  the  tannin  of  the 
If&rk   cumbiuea   with    tlio   gelatin    of  tlic 

•f-  The  following  ore  the  uitimale  elemetit»  of  albumen  i — 

Carbon     .         .         .         .         Aie 

Hydrogou     .        .        ,        .      7A 

Oxygen     ....         2&9 

Nitrogen      .        ,        •        .150 
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aSuaite  tests,  it  bfis  beon  supposed  that  tbe  abatrnction  of  alkali  is 
easentiol  to  its  coagulation,  and  that  this  abstraction  is  effected  by  aleohol 
atid  by  ncids,  and,  in  some  leas  evident  manner,  by  heat ;  but  all  acidi  do 
not  coagulate  albumen, — the  acetic  acid^  for  instance,  or  vinegar,  doec 
not  even  render  it  turbid  i  it  is  possible,  however,  that  this  may  depend 
upon  the  solubility  of  the  acetate  of  albumen  >vhich  is  formed,  whilst  the 
sulphate,  nitrate,  and  muriate  are,  to  a  greater  or  less  extent,  insolnblff. 

But  when  albumen  is  in  very  dilute  solution,  or  in  certain  states 
of  conibitintion,  the  above-mentioned  tests  of  its  presence  become 
indistinct,  and  often  ineffective  ;  in  these  cases  wo  detect  it,  either  by  a 
solution  of  corrosive  sublimate,  which  produces  a  white  cloud  in  solutions 
or  liquids  containing  the  minutest  trace  of  this  proximate  principle, 
whiUt  gelatin  is  not  affected  by  it;  or  by  the  addition  of  solution  of 
ferrocyunuret  of  jiotabsium  ;  but  this  latter  test  re<[uires  that  n  few  drops 
of  acetic  acid  should  have  been  previou&ly  added  to  the  liquid  under 
examination,  and  tlien  t)ie  presence  of  albumen  is,  as  in  the  former  case, 
announced  by  a  more  or  less  dense  white  precipitiite.  Albuminous 
^^  solutions,  like  tliose  of  gelatin,  are  rendered  turbid  by  tincture  of  galls, 
^■ftut  the  precipitate  is  much  less  distinct  and  insoluble  ;  muscular  fibre, 
^'however,  and  other  albuminous  structures,  may  be,  to  a  certain  extent, 
\       tanned  by  vegetable  listriiigents. 

So  fur,  tlieu,  we  have  no  difficulty  in  recognising  fat»  gelatin,  and 

albumen ;  and  iu  the  analysis  of  the  flesh   of  animals,  we  find  these 

'        three    proximate   principles,  together    with    a  considerable  quantity  of 

w«/rr,  the  relative   pro|H>rtiou  of  which  may  be  judged   of  by  careful 

drying,    (at    a    temperature    not   exceeding    SIS'",)  during  which   the 

fibre  shrinks  and  loses   weight  by  its  evaponition.     Having  dried  the 

animal  fibre,  and  so  ascertained  the  relative  pro];K>rlion  of  its  component 

fvater,  the  J'nt  anil  gelatin  arc  then  separate^l  by  the  action  of  warm 

„        water,  and  the  insoluble  residue  is  Jibrin^  or  albiunen.     In  making  this 

^^  analysis,  the  hbre,  before  drying,  should  be  cut  into  shreds,  and  these, 

^"  when  dried,   should   be  furlher  gr.ited,    in   order  to  ensure  the  solvent 

action  of  the  water;    for  if  a  piece  of  Hesh   be  boiled  in  water,   the 

exterior  beeomes  hardened  and  coagulated,  and  the  interior  portions  are 

thus  protected  from  the  solvent  power  of  the  water,  the  meat  is  rendered 

hard,  and  the  broth  is  poor  ;  but  \^  simmered  (or  slewed^  as  it  is  usually 

called,)  at  a  tt'nipemture  of  140^  or  100*^,  the  albumen  or  fibiin  then 

remains  soft  and  pervious,  and  all   the  soluble  matters  of  the  flesh  ore 

^^  extracted,  wbilst  the  residue  is  tender  and  easily  digestible.     ITiese  facts 

^Kare  well  known  in  practice,  tliough  the  lltevry  of  these,  and  other  culinary 

^B  operations,  ba^  not  hitherto  fuuud  its  way  into  our  cookery  books. 

^H  During  the  operations  of  which  we  have  spoken,  whether  conducted 

^"  in  tlie  kitchen  or  in  the  laboratory,  we  gel  evidence  of  another  proximate 

I         principle,  small  in  quantity,  but  peculiar  in   character,  which  chemists, 

by  way  of  distinction,  have  called  o*«irt.:t*me * ;  it  is  sometimes  termed 

animal  extractive  :  it  is  brown,  soluble,  and  deliquescent,  and  has  a  very 

characteristic  and   (to  hungry  persons)  agreeable  smell, — it  is,  in  fact, 

the  source  of  the  peculiar  fleshy  odoiu  of  boiled  meat,  broth,  and  soup. 


I 


*  From  the  Greek  words  Sirpi,  Mm«,  odour,  &1\4  ^u^o«,  »nKOt,\);Tt:fOa. 

*i.  ^  ^ 
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It  IB  modified,  and  often  apparputly  produced,  in  llic  procesa  of  roasting, 
when  it  is  more  or  less  decomposed  or  burned,  becoming  browner  and  ^_ 
mcMre  odoroua,  and  giving  colour  and  flavour  to  the  gravy :  it  dissolrcs  ^M 
in  water  and  in  alcoliol,  and  does  not  gelatinise :  hence  is  distinct  from  ^^ 
fat,   from    albumen,  and   from   gelatin;  in  most   cases  it  is,   however, 
apparently  a  product,  that  is,  it  did  not  pre-exist  in  the  fibre,  but  is 
the  result  of  the   action  of  heat    upon  one   or  more   of  the   original 
principles. 

We  have  now  enumerated  and  described  the  principal  prosimatc  ^ 
components  of  the  sof^  and  nutritive  parts  of  animals,  and  especially  orH 
muscular  fibre  ;  but  we  always  find  them  associated  with  various  saline  ^^ 
and  earthy  bodies,  and  they  very  commonly  afford   traces  of  phosphorus 
and  sulphur.     Thus,  when  we  burn  a  piece  of  muscular  fibre,  it  leaves  a  ^1 
charcoal,  which  is  very  difllicultly  burned  away  to  an  Jish,  and  which,  ^^ 
when  digested  in  muriatic  acid,  yields  phosphate  of  lime,  and  some  other 
phosphoric  salts.     The  yolks  of  eggs,  and   the  bniiu  of  animals,  also 
contain   a   notable   proportion   of  phosphorus,  in  combination  with   a 
peculiar  fatty  matter,  and  a  modification  ofnllmmen;  and  it  has  been 
asserted  by  Couerbe,  that  the  proportion  of  phosphurus  in  the  brain  of 
pewons  of  soimd  intellect  amounts  to  from  to  2  to  2^  per  cent.,  whilst, 
in    idiots  *it   always   falls    sliort   of,   and   in    >'ir»Ient  maniacs  exceedt 
that  healthy  standard, — a  statement  which  deserves  severe  scrutiny^  and 
which,  if  correct,   may  lead  to  some  very  important  physiological  and 
practical  results. 

Sulphur  is  also  found  in  scveml  i*aricties  of  animal  food;  it  is 
the  cause  of  the  discoloration  of  silver  spoons  by  boiled  eggs;  sul- 
phuretted hydrogen  is  also  evolved  by  putrid  eggs. 

Enough  has  now  been  said  to  give  the  reader  a  general  notion  of 
the  chemical  nature  of  our  ordinary  unluial  food :  it  is  less  abundant 
in  distinct  proximate  principles  than  vegetable  food  ;  yet  the  essential 
nutritive  powers  of  both  are  referable  to  three  or  four  distinct  principles 
only. 

There  are,  however,  exclusive  of  the  soft  solids  of  animals,  some 
other  products  which,  on  account  of  their  dietetic  importance,  may 
require  a  ie-w  additional  remarks.  One  of  these  is  hone;  and  if  we  look 
at  this  substance  chemically,  we  shall  find  in  it  some  remarkable  jk'CU- 
liarities.  Bone  may  be  considered  as  a  combination  of  a  hard  or  earthy 
part,  with  a  soft,  or  animal  part ;  the  latter  is  easily  destroyed  by 
burning,  and  then  a  white,  porous,  earthy- looking  residue  is  obtained, 
which  the  old  chemists  called  bone-earth,  but  which  consists  chiefly  of 
phosphate  of  lime,  with  some  carbonate  of  lime,  and  traces  of  sulphate 
and  tluale  of  lime,  and  of  mognesian  salts*.  In  bone,  then,  wc  have  a 
rast  magazine,  as  it  were,  of  that  extraordinary  elementary  substance. 


1000  jiartH  of  the  dry  bon«s  of  the  ox  contain — 
Animnl  mattor         .         .         .         510 
IMiosphate  of  lime         .         .         .     377 
CarlKiniitc  of  lime     .         ,         •  100 
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phogplioniB  ;  every  pound  of  bone-asli,  containing  about  twelre  ounces 
of  phosphate  of  linie^  a1>out  half  of  irliich  JB  phosphoric  acid*,  and  of 
phosphoric  ftcid,  somewhat  less  than  one-half  is  phosphorus.     In  fact, 

Kour  supply  of  phosphorus  is  at  present  exclusively  dcriTcd  from  bone. 
But  abotit  half  the  weight  of  bone  consists  of  animal  mailer,  of 
ich  a  small  portion  is  fat,  and  the  remainder  a  peculiar  form  of 
atin,  together  with  some  albumen:  this  is  commonly  termed  the 
lurtileigfjious  portion  of  the  bone;  it  does  not  dissolve  in  the  cold  dilute 
acids;  und  accordingly,  if  a  bone  be  Ktecpcd  in  dilute  muriatic  acid, 
the  whole  of  the  earthy  salts  will  be  dissolved,  and  the  animal  portion 
remains  in  the  form  of  a  soft  flexible  skeleton,  as  it  were,  which,  by  long- 
continued  boiling  in  water,  is  almost  entirely  soluble,  and  yields  a  broth 
^Bor  soup  which  jellies  on  cooling. 

^^f        It  is,  however,  impossible  to  extract  the  gelatin  of  bone  by  the  mere 
"       action  of  boiling  water,  even  when  the  bone  is  ground  or  rasped,  for  the 
earthy  matter  with  whicli  it  is  coniLincd  protects  it  from  such  solvent 
power ;  niucL  of  it  may,  howuvor,  be  obtained  by  subjecting  the  com- 
minuted bone  to  the  anion  of  water  a  few  degrees  above  the  l>oiliug 
point,  as  in  Papin's  *' Digester ;"  but  at  that  t<^mperature  the  jelly  is 
itself  apt  to  be  altered ;  lieuce  the  great  advantage  of  the  previous  use 
of  dilute  muriatic  acid,  by  which  the  phosphate  of  lime  is  dissolved,  and 
tlie  remaining  gelatin  is  then  soluble  when  duly  simmered,  or  stewed  with 
water.     It  is  well  known  that  dogs  will  not  only  live,  but  even  fatten, 
on  bones ;  they  gnaw  them   into  small  fragments,  and   upon  these  the 
^^j;astric  juice  acts  in  such  a  way  as  lo  abstract  the  gelatinous  or  nutritive 
^■hirt,  whilst  the  earthy  portion  is  rejpcted  as  cxcrementitioug. 
^^v        But  there  is  an  extraordinary  circumstance  respecting  the  gelatin, 
^^k  albumino-golatinous  portion  of  bone,  which  is  the  manner  in  which 
^^Bt    resists    ]iutrf faction,     even   under  the    iiilluencc    of    air,    and  such 
^^^gents  as  would  speedily  produce   its  decomposition,  were  it  not   com- 
bined with  plios]>hate  of  lime.     Bones  which   are  a  hundred  years'  old 
are  as  nutridvu  as   those  which  are  recent;  except,  Indeetl,  they  have 
»cen   exposed   to   certain   rarely- occurring  iigencies.     Bones   found   in 
ancient  tumuli,  and  even  fossil  bones  as  they  arc  culled,  those,  namely, 
of  ancient  and  antediluvian  animals,  have  been  found  to  retain  their 
animal  or  gelatinous  portion,  imd  lo  furnish  hroths  and  jellies  like  those 
of  recent  bones,  especially  where  they  have  been  sealed  up  iu  stalagmite, 
and  protected  from  the  continuous  action  of  air  and  water. 

It  will  be  obvious  from  the  preceding  statement  that  yre  are  in  the 
habit  of  wasting  an  immcnee  quantity  of  available  animal  food  in  the 
^  fprm  of  ifofte.  Bone  constitures  upon  an  average  a  fifth  part  of  the  weight 
HBof  an  animal,  and  one-third  of  the  weight  of  bone  may  be  reckoned  as 
good  Bubstimtial  food.  ITie  mean  weight  of  on  ox  is  about  660  lbs. 
The  bones,  therefore,  may  be  estimated  at  about  132  lbs. ;  and  this 
iveight  of  bonea  contains  about  40  lbs.  of  gelatin ;  not  in  the  form  of  soup 
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or  tven  in  its  jellied  or  tremulous  form,  (tliat  is,  coml)tnefl  witli  water, 
but  in  its  fin/  sfato.     The  weight  of  biUohers'-meut  consumed  in  I^ondon' 
Bnnunlly,  is  HUpposcd  to  be  about  172  million  of  lbs.,  =  35  raillion  lbs, 
of  bones,    =   11  million  lbs,   of  dry  gelatin,  or  real   nutritive   matter,, 
which  is  so  far  trasfrd  a<i  not  to  be  applied   to  the  support  of  humoa] 
life  •.     The  hones  of  pork,  game,  poultrv,  and  fish,  not  included   in  th< 
above  notice,  must  also  be  of  great  amount  ;  and  to  these,  in  referent 
to  nntritive  matter^  those  of  animals  not  usually  eaten,  such  as  horsed,] 
«it9,  dogs,  &c,,  might,  strictly  speaking,  be  added.     From  all,  or  any 
these,  an  excellent  dry  gelatin,  or  portable  soup,  might  be  prepared  (i 
Bold  for  about  2«.  per  lb.),  et^uiTalcnt  to  three  or  four  times  its  weigh 
of  raw  meat. 

In  timc3  of  scarcity  these  are  matters  of  real  importance,  and  as  tho' 
animal  matter  of  bone  is  effectively  embalmed  and  preserved   from  all 
ordinary  decay  by  its  association  with  the  earthy  salts,  magazines  of  bonftfl 
might  be  stored  up  for  besieged  towns,  or  other  occasions  of  dearth  orW 
famine +.      In  short,  the  whole  subject  is  interesting  and  important,  and  , 
an  honorary  reward  for  the  best  essay  on  the  "  Cookery  of  Bone  "  would_^ 
not   bo    ill    hestowed :    soups   innumerable,    and   other    palatable   and^f 
nutritious   dishes;,   might   spring   out  of  such  an  inquiry,  especially   i^^ 
pursued  by  any  good  cook  who  would  condescend   to  learn  a  Utile 
chemistry. 


4 
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There  is  another  article  of  animal  diet  which,  on  account  of  tU  highlj 
imporfant  uses  and  remarkable  composition,  has  always  excited  much  of 
the  chemi-st's  attention,  namely,  AIilk^*  It  partakes,  to  a  singuUir 
extent,  of  the  properties  of  vegetable  as  well  us  of  animal  food  ;  for 
whilst,  on  the  one  hand,  we  have  in  it  a  matter  closely  resembling^ 
albumen,  namely,  curd, — that  is,  a  perfectly  animalized  and  nitrogenL^| 
ferous  principle, — there  is  also  a  substance  intermediate  in  its  chemical' 
properties  between  gum  and  sugar,  which  has  been  culled  sugar  of  milk; 
and  lastly,  hulter^  which  is  very  analogous  in  composition  to  the  fixed  oils : 
water,  and  a  little  acid  and  saline  matter,  are  the  rcmoiaing  coiistituente 
of  milk. 


•  Tlie  various  uses  whUli  arc  nmde  of 
hone  in  rcforcniH'  to  nrticleH  of  tiinicry, 
aod  the  products  of  tt«  distillation  aiid 
eotnbuHtion,  mirh  as  VAriouM  aminoaiNCAl 
compounds,  ivory  block.  Animal  L'barcoal, 
&c.,  are  not  noticed  here,  na  tlwy  have 
not  direct  reference  to  our  prcft'utmihjert. 
Ground  bono  also  forma  nn  ext't-llent 
mukurvi  and  when  boileil,  thu  fnt  or 
greA»»,  which  sepamtea  in  ekimminff,  is 
used  in  the  manufacture  of  Hoap.  A  por> 
tion  of  Iwne  ia  alw  uaed  In  the  nuvnuinc- 
ture  of  pruMiaU  t^  pata«h^  a  tmlt  largely 
consamed  hy  dyers  and  calieo-prinU-w, 
hnd  in  ibis  production  of  Pnwbiim  blue. 


-f-  See,  in  reference  to  this  subject,  two 
pjipere  by  Ginib«ruat  in  the  QuArtcrlj 
Jounml  for  1827. 

X  Skimmed  milk  eoutalnB : — 
Curd     ...       28 
Sugar    .  .  .       35   1 

Lactic  acid  and  aolta        0   >  Whey 
Woter  .  .  .     1)29    I 
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cream 
nna  mis,  ojr  cnurning,  is  resolred  into  butter  and  butter-milk ;  the 
buttpr-milk  is  little  else  than  sourish  whc}*,  for  during  churning  some 
oxygeu  is  uhsori)pd,  and  a  little  lactic  <u:id  produced :  the  butter  is 
originally  difiusod  through  the  milk  in  the  manner  uf  an  emulsion,  and 
its  particles  aggregate,  to  tl»e  exclusion  of  the  watery  part,  during 
churning. 

If  dilute  sulphuric  acid  be  added  to  milk,  the  curd,  or  caxetttn^ 
iepamten  in  combination  with  the  acid,  which  may  be  afterwards  ab- 
stracted by  chalk,  and  the  sepnmted  caseum  then  dissolved  in  Water. 
But  the  best  coagulant  of  milk,  for  the  purpose  of  eeparaling  the  cnseum, 
Is  rennet^  which  is  the  internal  membrane  of  the  calf's  stomachy  (that  of 
other  animfUa  equally  answering  the  purpose,)  as  in  the  common  opera- 
tion of  milking  curds  and  whey.  If  the  curd  be  now  washed  and  dried, 
it  has  many  properties  in  common  with  albumen,  and,  like  that  principle, 
abounds  in  nitrogen  * ;  whilst  the  gum,  or  sugar  of  milk,  ia  destitute  of 
nitrogen,  and  resembles  vegetable  gum,  starch,  or  sugar,  in  its  ultimate 
composition  f. 

Among  TPgetable  products,  wheat-flour  is  pre-eminently  nutritire, 
and  in  it  we  have  gluie/ty  which  corresponds  to  animal  matter,  and  is 
nitrogen iferous,  and  starchy  which  is  destitute  of  tiitragon^  nnd  resembles 
gum  and  sugar.  Now  starch,  with  more  or  less  gum  and  sugar,  are  the 
nutritive  priucipk'S  of  our  common  esculent  vegetables ;  but  these  rec^uire 
the  addition  of  animal  food,  that  is,  of  a  nitrogeniferous  principle,  which 
in  milk  and  in  wheaten  bread  is  already  provided  by  nature.  The  cause 
of  this  necessity  of  mixed  food  for  man,  for  the  carnivorous  tribes,  and 
indeed  genenilly  for  the  higher  orders  of  animals,  requires  to  be  more 
fiilly  examined  into,  and  will  be  touched  upon  in  our  next,  and  con- 
cluding paper  X* 


Tho  ultimate  etemeat«  of  curd  ftr*)— 
Cnrbon     .         .         .     «0n 
Hydrogen  .  72 

Oxygen    .        *        .     UG 
Nitrngm       .         .         204 
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f  Tlic  ultinut^  «l0ra«nt«  of  flryktiiliatA ! 
sugar  of  railk  arc, — 

Cnrboii      .  .         .     400 
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X  The  chemistry  of  ehMtt  ought  strictly  to  bo  taken  up  here,  but  any  uAcfnl  detful4 
in  nigmrd  to  it,  would  require  more  space  than  ia  at  pment  to  spare. 
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A  BRIEF  SKETCH  OF  ENGLISH  SCIENTIFIC  LITERATURE^ 

FROM   TUB  DTVBXTION   OF    PElNTIIfO   TO   TUB   }BrtD   OF  THE 
6IXT£EN*Tn  CXNTFRY. 


I 


The  progress  of  science  in  this  countn\  from  the  perio<l  in  wbicliCaxton 
erected  his  press  in  WestminBter,  to  a  century  and  a-haJf  posterior  to 
that  event,  haa  hitherto  almost  entirely  escaped  the  pen  of  nmthematicul 
Listonan.1,  both  Knglihh  and  foreign.  It  is  not  easy  to  account  for  this 
negligence  on  the  purt  of  our  own  writers ;  for,  as  the  following  portion 
of  this  article  will  show,  it  has  not  been  for  any  deficiency  of  material; 
while,  on  the  other  hand,  our  Continental  neighbours  being,  in  most 
cases,  unable  to  obtain  inspection  of  the  original  works,  have  often  mis- 
represented their  merits.  Under  such  circumstances,  therefore,  a  8ket<*h 
of  tlie  progress  of  English  Bcientific  literature  during  the  above- 
mentioned  period  cannot  but  be  acceptable  ;  and  if  inadequate  descrip- 
tions of  some  works  liavc  anywhere  been  given,  the  reader  will  more 
readily  excuse  it,  if  he  takes  into  consideration  the  extreme  difficulty  of 
procuring  the  treatises  referred  to. 
In  1481,  Caxton  printed, 

7'Ac    Mirrour  of  the    World;     or^     Tht/mage    ^f  the   same. 
fob  100  leaves. 

This  work  appears   to  be  a  general  miscellany  of  arts  and  sciences  aa 
practised  at  that  time ;  witness  the  contents  of  a  few  of  its  chaptcrB  :-— 

Book  3.  Chap.  S,  6,     How  the  eclypses  of  tlic  sunno  and  moonc  come. 
'  Chap.  9.        Wherefore  and  why  the  world  was  measured. 

"  Chap.  17.       How   mocho  the  crthc  hath  of  heyght,  how  moche  in 

circuytc,  and  how  thicko  in  the  myddlc. 

In  the  JVeric  of  Sapience^  also,  which  was  both  written  and  printed  by 
Caxton,  are  stinzas  on  Arithmetic,  Cieometn-,  and  Astronomy. 

Tlie  great  number  of  roni;mcos  that  issued  from  the  presses  of  the 
early  English  printers  may  be  regarded  as  a  criterion  of  the  then  existing 
literary  taste;  witli  the  exception  of  the  ribove-raentioned  work,  Caxton 
printed  nothing  which  could  he  classed   under  any  division   of  genenJ  ^J 
science.     Forty  years  afterwards,  Richard  l*}Tison  had  the  honour  of  ^M 
printing   the  first  English  work  on  arithmetic,  which  was  also  the  first  ^^ 
that  treated  exclusively  of  any  portion  of  the  mathematics:  it  must  be 
remembered  that,  at  this  time,  Cardan  and  Tartalea  were  employed  on  ^M 


cubic  equations. 


4to. 


De  Arte  Suppuiandi^  Lihr'x   Quatuor,  Cuthberti  Touatalli 
London,  1522,  and  again  at  Paris. 

The  %vriter  was  successively  bishop  of  T^ondon  and  Durham  ;  lus  work 
on  arithmetic  passed  through  several  editions,  and,  in  point  of  simplicity, 
well  deserved  its  popularity,  but  it  contains  examples  only  of  the 
sjmplest  kind. 

It  may  not  be  wholly  mc\eTaTit  Vwc.,  lo  xaaVc  a  few  obsenrations 
on  the  introduction  of  Arabic  numet^ft  \a.\.o  "En^^-wx^.     K  -^osgud^  S^ 
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fliaueer's  Dream  has  hoen  supposed  by  some  to  imply  fbat  they  came 
into  ui»G  shortly  before  tliut  author's  time : — 

Shortly  it  was  so  full  of  beatos, 

That  though  Ar^s  Iho  nuble  countoiir 

Y  state  tu  rckiu  in  his  countour. 

And  rekin  with  his  figures  ten,  ^ 

For  by  the  figures  newe  all  ken. 

But  thoagh  tbpy  might  hare  h«en  introduced  eren  eome  time  before 
Chaucer  wrote,  yet  it  is  very  evident  that  they  were  by  no  means 
admitted  into  such  universal  oniployru-nt  as  the  above  quotntion  would 
appear  to  intimate.  Ashe  says  that  they  ajipoar  in  Biu>on"s  Cahndnr^ 
written  about  1292,  and  Vossius,  ut  farthest,  before  1250.  As  late  as 
1505,  iu  the  churclitvardcn's  accounts  at  I^mbetli,  tlio  Roman  numerals 
arc  used,  and  no  trace  of  the  "figures  ncwe"  appear;  the  like  is  altH) 
found  to  be  the  case  in  the  other  parishes.  They  were,  however,  gene- 
rally employed  in  mathematical  manuscripts  as  early  as  the  fourteenth 
century,  but  it  was  most  probably  not  till  the  middle  of  the  sixteenth 
that  they  began  to  be  universally  ndoptoil. 

It  wa»  some  time  before  another  work  was  produced  of  even  equal 
pretensions  with  that  by  TonstuK  In  1537,  John  Hertford  printed  at 
St.  Albans, 

An  InirotluciUm  for  to  trrne  fo  reeken  wtfih  (he  Pen  and  wjfth 
the  Cottfiterjt,  ttj)er  the  true  cast  of  Arinmcttfke^  or  Awgrim^  in 
hoh  Numhcr.fy  nttrt  atxo  in  broken. 

This  book  I  have  not  seen,  but,  from  the  near  resemblance  of  their  titles, 
should  suppose  that  it  was  the  same  with  anotlicr  printed  by  Nycolas 
Bourman,  in  153l> : — 


I 


An  Introduction  for  to  Urne  to  reeken  with  the  Petty  or  with 
the  Counters^  accordtfnge  to  the  iren'e  cast  of  Aigorimne,  iu 
hole  NnmOerSy  or  in  broken^  nerrcltf  corrected.  And  certatfne 
notable  and  goodlt/e  Hufcs  ofj'ahe  fmytionit  thereunto  added, 
not  before  tene  in  oure  Engltf^he  longe^  fji/  the  nhiche  nU 
maner  of  difftfcile  tjnestiont  matf  euaHif  be  dissolved  and 
assoylzed.     8vo.  110  leaves. 

r*treats  of  the  common  rules  of  arithmetic,  and  a  similarity  may  be 
traced  in  Bome  parts  to  Kword's  *'  Cfround  of  Arts."  The  latter  portion 
of  it  contains  the  "Introduction  for  to  leme  to  reeken  with  the  Counters, 
with  divers  rules  belongynge  to  tlie  same,"  intended  for  those  who  cannot 
read  or  write,  or  "such  as  have  not  at  some  time  their  pens  and  tables 
ready  with  them  ;"  these  counters  continued  in  use  among  the  ignorant 
for  some  time  afterwards,  and  I  accordingly  find  the  clown,  in 
Shakspeorc's  IVinier's  Taie,  confessing  his  inability  to  reckon  without 
them. 

Arithmetic  is  the  only  part  of  science  on  which  any  efforts  had  yet 
been  made.  It  was  not  till  1560,  or  thereabouts,  that  Richard  de 
Benesc  wrote  his  book  on  Survei^ing,  which  was  several  times  reprinted. 
This  is  the  first  English  work  of  its  kVnA,  to\^  co\^\\\\\ka  «^-^  >^  wsx^^<s:»x 
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rules.  In  1577*  Valentine  Jjcifrh  published  an  extension  of  the  work  of 
Bcuesc,  entitled  "The  most  proliUibU*  Science  o("  iJurveying/'  which  wm 
reprinted  09  late  as  1696 ;  of  Digges'  Tectonicon  1  shAll  prescatiy 
speak. 

With  respect  to  aslronoui;^,  little  was  doue  iu  England  during  the 
first  half  of  ilic  sixteenth  century,  and  the  few  treatises  that  appeared  on 
that  subject  were  mixed  up  with  nstrolngy.  In  1543,  the  great  work  of 
Copernicus  appeared;  and  1  will  noiv  proceed  to  ahow  how  his  opinions 
were  received  in  Kngland.  From  a  communication  of  the  llev.  J. 
Hunter  tn  the  Uoyal  Astronomical  Sacicty,  it  appears  that  the  first  Eng- 
lish work  that  openly  avowed  his  system,  was  uot  published  till  fourteen 
years  afterwards,  under  the  following  title  :— 

EphcmerU  Anni   1567   cui^erUut  jusia   Copcrnici    ci    Reitihatdi 

Catiunis  Jideiticr  per  Juhnnncni  Fetid  Augtnm,  Suppritata  ati 

examinata  ad  mcridianum  LuNdincttJtem  qui  occidentolivt  tite 

^K  indiviiiur  d    lieinhaldo  quain  sit   Regit   Montis^  per  horam   \ 

^H  kr.  50.     4to.     Londini,  i55($.     •Scptembrif)  12. 

In  the  course  of  which  l-Viid  avows  his  conviction  of  the  CoperuicaU 
system  ;  as  idso  Dec,  in  his  preface  which  is  subjoined  to  Feild's  work. 
Thomas  L>iggc8,  in  1573,  and  John  Blagravc,  iu  151M5,  as  I  shall  after- 
wards show,  declared  themselves  C'opernicans.  These,  with  Robert 
Record,  are  the  only  ones  that  1  can  point  out  in  this  century,  as  having 
received  his  system. 

"WUliam  Bourne,  or  Boorne,  who  was  elected  to  the  office  of 
portreeve,  or  clitef  magistrate,  at  Gravcscnd,  iu  the  year  1571,  and  was 
one  of  the  proprietors  of  the  Gravesend  barge,  up]icars  to  have  possessed 
an  active  mind,  with  a  proficiency  in  the  mechanical  arts  us  kuomi  at 
that  time.  The  following  is  u  li^t  uf  all  the  works  that  I  have  aeen  by 
him : — 

1.  Ah  Almanacke  and  Prognosiicniion  for  three  ycarsy — that  ijt 

^^  to  satfCf  fur  the  t^eares  of  our   lA)rd  ybjl^  A^T^^  and   1573. 

B  12mo.     1571.     Printed  by  Purfoot. 

^V  2.  J  Regiment  for   the  Sea  ;  contei/ning   niost  profitable  Rtiics, 

^W  Matheumiicnl  Kj-periences  and  perfect  knowledge  qf  S^aviga- 

^m  livftjjor  all  Cotisten  and  Cotnifret/s  ;  mOst  needful  uttd  nccessartf 

^H  for  al  Sca-fartfug  wen.     -Ito.    Thomas  Dawson,    1577.      Re- 

■  printed  J 502,  Kill,  1020. 

Containing  common-phice  matters  relating  to  navigation,  and  ooncludest 
thua:^ 

Welcome  the  wight, 
^r  That  bringoth  the  light. 

^B  3.  Inventions  or  Devisex^  vert^  necessanj  for  aU  OvneralU  amd 

^B  Captaincsy  or  Leaders  of  Men^  as  well  by  Sea  ax  hy  Land, 

4to,     TJioraoa  Woudcocke,  1577* 

la  this  curious  little  treatise  he  mentions  a  method  of  propelling  boats 

by  means  of  external  wheels.    It  occmw  Mncm%  IW  devices,  of  which  ho 

MBfg,  **SomQ  of  them  I  ha^e  gatWcOi  V^  ^i^v^i  mcKBft.^  msA  wiafc  ^s^ 
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ftnotlier,  T)Ut  the  most  part  of  them  liath  hccn  my  owne  inrentlon,  upon 
sundry  causes  iu  the  utt'aircs  I  hare  hnd  to  do."  At  the  close  of  the 
work  he  treat*  on  steelyards,  which  he  remarks  were  introduecd  from 
-ftpain,  telegniphfl,  and  telescopes. 

4.  Ttettturefor  Travaillers  Ay  Sea  or  Lanilc,  4to,  Thomas 
"Woodcocke,  1578. 

A  curious  work  on  nnvigntion,  monsuratton,  mechiuncs,  and  the  natitrat 
causes  of  several  phenomena. 

5.  Almanackcjttr  Ten  YeareXj  beginning  at  the  Yeare  1581,  wiM 
ctrtaine  tieccssarie  Hulet.  Ovo.  R.  M^'atkins  and  James 
Robertcs,  1581. 

6.  Ari  qf  Shooiing  in  great  OrdtHance^  containing  neccnarie 
fROtter  for  all  sorts  of  nervitours^  eyther  by  Sen  or  Lande* 
4to,     Thomas  Woodcocke,  1587. 

Blunderillc  cites  another  work  hy  Bourne,  entitled  the  Attractive^  but  I 
have  not  seen  it. 

Leonard  Uigges  and  his  son  Tliomos  contributed,  perhaps  more 
than  any  others,  to  the  advancement  of  Knglish  soieneo  during  the  six- 
teenth century.  I  have  diligently  srarclied  throu;;hout  their  works  for 
information  relative  \ii  the  system  that  the  former  believed, — Ptolemaic, 
or  C'opemiean, — but  was  unsuccessful ;  bis  son,  however,  who  published 
n  treatise,  entitled  Atit  xive  xcnta:  Mathematics^  ('Ito.  157-%)  professes  in 
it  his  conviction  of  the  truth  of  the  Oopernican  system,  and  to  his 
editions  of  his  father's  work  entitled  Prognostication  Everlastings 
(fol.  1555,)  published  in  157H,  and  again  in  1592,  he  made  the  following 
addition ; — 

A  pcr/ite  Description  of  the  Cclesiiali  Orbes  according  to  the  moH 
auncient  Doctrine  of  the  Pifthagoreanx^  lateh/  rcryrcrf  Ay 
Coj)erniciu,  and  Ay    Gcftmetricali  Demonstrations  approved. 

the  preface  to  this  addition,  he  openly  cxpreases  his  disapproval  of 
the  Ptolemaic,  and  bnlief  in  the  Copemican  system*. 

Many  years  afterwards  (1634)  a  posthumous  work  of  Thomas 
Digges  was  published,  entitled.  Nova  CorjMra  Jiegufaria  ;  sett,  quintptc 
Corporuvt  liegularinm  Si7npHcium,  in  qninque  afia  Rcguluria  ComjHisita, 
MefatHorphofix^  ivith  some  jiroblems  added  by  the  editor,  llutton 
slightly  mentions  this  work,  but  appears  not  to  have  seen  it ;  a  copy  is 
in  the  library  of  tlie  Royal  Society. 


I 

k 


*  I  must  hero  jwiut  out  a  ningulnr  L*rror  | 
committed  by  the  writ**r  of  nn  artirlo  in  1 
the  "('omiMUiion   to  tlic  British  Atmanim  ' 
for  1837,"  cntitleil  English  Mathematunl  ' 
and  Astritnomical  l^'rilert.     He  nKiitigus 
thnt    T.   l>iKKt.t(   rejiubliftlied  his  fiither*B 
worU    in    16&2,    (htin^  npparetitly    unac- 
qu&inted  with  thL<  carhiT  rvprint,)  itccuin- 
pAJiied  by  "  a  piTfe«t  dcacription  of  the 
celvstiiU  orbfs  ftocording  to  tb«  must  ancient 
duc'thne   of   the    Pythagorcami,"  and    be 
uddji,    '*  (heir  AHroiofficat  doctrines,  wc 


jiramme,  not  tlirir  roput«d  Copemiean 
oau».**  It  Is  rnthcr  extrAorduury  that  he 
sliould  liavo  made  that  miBtakc',  oveu 
thou;(h  ho  liad  not  sev'n  th(>  book  itiiclf, 
for  Wood  cxpressl;'  affirms  "  nit  subncc- 
titur  orlrium  Copt'rniennoniiii  nccurnta 
dcscriptio;**  and  iliUDediat«t/  he  iiron-i-ilH 
to  prove  Dlg^  to  be  a  Copemican,  from 
paasagen  in  hia  "AI»,  Ac,"  written  fivw 
voara  beforo  the  first,  and  nineteen  years 
Wore  ttM  «KQt^^Tuyc\CL^^SktfeVct:»^ow^V\ 
the  c\^t  \>\^e&. 
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The  TcctonicoH  of  L,  Digges,  a  smnll  treatise  on  men.snralion, 
puMishcd  in  1556,  passed  through  n  great  number  of  editions;  nnd  the 
Pantutnetria  (fol.  1571  and  15£)1)  was  another  work  on  the  same  sub- 
ject, hut  ratlur  more  citensive. 

In  1657,  Dionis  Gmy  published  his  StarehauHe  of  Brevitie  in 
Wvorkcs  of  Arithmclicfr,  whicli  was  reprinted  in  I58tj  (Bto.)>  and,  con- 
sidering the  period  in  which  it  was  written,  dcscrrea  praise.  Fire 
yearn  afterwards  Humphrey  Baker,  citizen  of  I^ndon,  set  forth  his 
fVril  Sprj^nge  of  Scie/ues^  nhivh  ieachelh  the  perfect  Jl'orke  aNtI Practice 
of  ArUhmetike^  i^r.,  treating  principtdly  of  commercial  arithmetic:  and 
this,  perhaps,  was  the  eauwe  of  its  extensive  circulation, — it  continued  to 
he  reprinted  as  late  as  late  as  l(iK7-  In  158B,  Jnhii  Windt-t  printed 
The  Peice  of  Book-Keeping  and  Arithmetiik^  by  John  MclHs  ;  and,  in 
15fi2,  Tliomas  I^taRterston  published  the  first  and  second  hooks  of  his 
arithmetic,  "  Verie  neceesarie  for  all  men.  Nothing  without  labour,  all 
things  with  reason."  An  addition  to  the  first  book  appeared  in  1594, 
and  the  third,  in  15D5.  About  the  same  lime  the  arithmetic  of  Peter 
Kiimus  wiis  tmnslatcd  (4to.  151*2),  as  also  the  work  of  Ustitius  on  the 
some  subject  (12mo.  Basil,  157i>),  by  Tlioraas  Hood  (Ovo.  151)6). 

Richard  Kden,  in  15G1,  translated  from  tlie  Spanish  a  work  on 
navigation  by  Mtirtin  Cortes,  (Cadiz,  155C,)  which  treats  of  as  much  of 
the  subject  as  was  then  known.  He  shows  the  error  of  the  plane  chart, 
which  vfVLA  defended  by  Mendina,  a  countryman  of  bis,  in  a  treatise  first 
published  in  1545,  ami  afterwards  tmnslatcd  into  English  (4to.  151)5.) 
The  former  work  appears  to  liavc  been  the  favourite  in  England,  and  the 
latter  on  the  continent  ;  t'ortcs's  work  passed  through  three  editions. 
In  1577,  the  celebrated  John  Dee  published  his  Bn^tith  Monarchies  or 
Memorials  pcrfai/ning  to  Navigation^  of  which  only  one  hundred  copies 
were  printed ;  I  have  been  informed  that  it  is  a  very  excellent  work, 
and  the  best  by  that  writer,  hut  have  not  seen  it.  A  celebrated 
bibliographer  styles  it  "the  rarest  work  in  Knglisli  literature."  The 
works  on  navigation  liy  Bourne  have  already  been  noticed ;  Captain 
John  Davis,  in  1595,  published  his  Scawatt's  Secretx^nn  excellent  work, 
according  to  Hutton,  who  gives  an  erroneous  date  to  it ;  in  15l/jF, 
"William  Barlowe  put  forth  his  Navigator's  Suppfi^,  containing  several 
curious  matters  relating  to  navigation,  which  will  even  now  be  read 
with  interest.  The  last  works  that  appeared  in  this  country  relative  to 
ibis  subject,  were  two  by  the  celebrated  Edward  Wright,  entitled, 
**  Certaine  Errors  in  Navigation  corrected,"  ai»d  "The  Haven-finding 
Art,"  both  of  which  have  been  so  fully  described  in  other  works,  tliat 
any  further  notice  of  ihom  here  is  unncces^ir}'. 

The  works  of  John  Blagrave,  of  Heading,  contain  a  curious  mixture 
of  good  and  bad.  In  15y(>  he  published  a  description  of  a  new  astrolabe 
adapted  to  the  principle  of  Copemicus'a  system,  hut  yet  mixed  up  a 
little  with  astrology. 


A  necessart/  and  pteasauut  Solace  ami  Recreation  for  Navigators 
in  their  hvg  Journrf/ing^  containing  the  use  of  an  instrument 
or  gcficralf  Aslrolahe :  ncrrltj  for  thnn  devised  hy  the  Author, 
io  bring  them  skilfully  uct|MoiHtcd  wiih  uU  Oic  WaneV»^StttTrc< 


■ 
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and  Constellacions  of  the  Heavens;  and  their  courses^  movingly 
and  appearances,  cnfied  the  U rani  call  Astrolabe. 

Ih  rrhich^  ngrceahie  to  the  Hipothcsis  of  Nicolans  Copernicus^  (he 
starnf  ^firmament  is  appointed  perpetually  Jixed^  and  the  earth 
and  his  horizotts  continually  moving  from  West  towards  the 
East  once  ahout  every  twentif'four  houres. 

Fraught  also  bt/  a  new  devise  irith  all  such  necessari/  supplements 
for  Jndiciall  Astrology^  as  Alkabitius  and  Claudins  Dariotluji 
have  delivered  hi/  their  tables.  4*o.  Thomas  Purfoot,  1596. 
33  leaves.     Dediouled  to  Lord  Charles  Howard. 

Several  worlc*  still  remain  xindescribed,  but  the  limits  of  tliis 
artiolc  will  not  allow  of  their  mention.  I  hiivo  purposely  omitted 
saying  much  of  the  works  of  llecord,  and  a  few  more,  because  their 
merits  have  been  completely  canvassed  by  other  and  more  able  writers. 

J.  L. 


* 


I 

I 
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THE  TELFORD-MEDAL. 

Jn  the  Autumn  of  1834,  Mr.  Tdford,  the  eminent  engineer,  left,  in  the 
unrestricted  manner^  the  interest  of  two  thousand  pounds,  to  be 
nded  in  annual  prenuuma  under  the  direction  of  the  Council  of  the 
Institution  of  Civil  Engineers.  In  February,  1835,  the  Council  deter- 
mined that  part  of  this  noble  donation  should  be  distributed  in  the  shape 
of  medals;  und  we  believe  that  Mr,  Wyou,  the  celebrated  medallist,  of 
the  ^^int,  either  at  that  time  or  very  soon  afterward^,  received  nn  order 
for  the  preparation  of  a  nifdal  for  the  purpose.  To  whom  the  design 
was  confided  we  never  heard;  but  a  "  suitable  device"  it  was  resolved 
should  be  had.  A  medal,  we  know,  is  not  like  a  mushroom — the  product 
of  a  few  hours,  nor  yet  should  it  resemble  the  flower  of  the  American 
aloe,  and  require  a  century  for  its  developement.  Mr.  AV3'on  took 
rather  more  than  two  years  to  execute  the  order,  and  in  the  month  of 
May  last  the  medal  waa  delivered  by  him  to  the  council.  For  the  sake 
of  a  small  cortp  d'etat,  the  successful  but  unrewarded  candidates,  though 
they  had  waited  two  sessions,  were  not  api^rized  of  this  important  event, 
hut  such  of  them  as  happened  to  be  at  a  dinner  at  the  London  Coffee 
House  on  the  3rd  of  the  last  month,  were  surprised  by  a  request  to  walk 
up  to  the  chairman  and  receive  the  guerdon  so  long  looked  for*. 


*  It  appears  to  ua  tlint  this  was  a  very 
improper  timu  and  plocL'  fur  such  n  cere- 
mony. Every  member  a«»l  nsuociate  of 
th(i  iDBtiCation  hatl  a  ny}\t  tu  have  luul 
notice,  and  to  1^  present  iit  it,  without 
liciu;;  obligetl  to  pay  *J()a.  in  addition  to  n 
heavy  yenriy  Bul'wription.  To  select  such 
n  act'ue  for  the  first  diiitriltutiun,  luarks  an 
imbecility  of  judgment  iMjniowheru  that 
ought  t(k  be  ]ooke<l  after,  Thf;  uccuifion 
waa  an  epoch  in  tlio  life  of  the  Institution 
wliicli  con  ui'Vt-r  return.  It  prvseuted  ii 
pticuljar  opportunity  of  exciting  tht<  rising 
taemben  of  the  profession,  by  rert^rrinj;  to 


mighty  works  that  vrere  done  in  tlieirdayfl, 
— to  the  n-iduning  and  oxtcndin;;  prospects 
■which  arc  ojieuing  every  year  to  the  profeii- 
ftioii, — ajuj  of  urging  the  necoasity  of  tem- 
perance^ of  application,  uf  unccaainK  in- 
fluir>-,  nnd  of  nevor-onding  experimrut,  to 
tliu  Ktudeut  uf  eii^neerint^.  What  a  con- 
trft.>*t  woM  th»'  lavtrn-rt'vol !  It  id  moro 
tlian  probable  lliat  tlio  students  who  could 
not  U'  pn?»L'Ut  will  he  the  uieu  who  will 
one  day  miiiutain  tlic  prc-(!miueuce  of  Bri- 
tiiih  cnehieuring.  It  i«  iiuitc  certain  that 
tliotk'  who  wevi',  luul  no  cHtimttbleexiunpIo 
hifid  out  to  thtm  by  pomo  wh»i  UoUL  «*> 


tboee  who  have  paaaed  away,  and  to  lU«  \  uuiul  rauk  m Vti<£  Yc<A^»)»n\v, 
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At  ibat  hour,  cnticiam  could  not  \*e  expected  to  see  rvry  distinctly, 
or  l>e  disposed  to  say  anythiug  ihnl  was  impolite,  howeTcr  true.  One 
syntptom  only»  which  could  he  depended  upon  as  a  dcmonatrution  of  (he 
opinions  of  iboso  who  saw  the  medal,  was  obsenred — ihe  tagernets  of 
rverjf  one  was  atiai/cii  Hy  the  sUgktest  glHNCc'  lliere  appeare<l  nothing 
on  either  face  to  rivet  the  eye  of  the  observer^ — to  present  a  new  idea, 
or  excite  an  afprecahle  Bcntiment.  It  passed  around  the  company  as 
^uiok  as  the  light  of  the  httle  brand  in  **  Jack's  alivel" 

That  the  medal  under  consideration  has  more  than  usual  claims  to 
notice  niiglit  be  easily  proved,  if  required.  It  would  only  he  neces&iiry 
to  mention  the  names  of  the  artist,  of  the  founder,  of  the  trustees,  of  the 
profession  M'bose  iraprovement  it  is  intended  to  facilitate, — all,  or  indeed 
any,  of  these,  would  be  reason  sufficient  to  excite  curiosity  luid  justify 
examination.  We  propose  to  describe  the  medal,  and  then  offer  such 
remarks  as  its  inspection  may  suggest. 

The  obverse  of  the  medal  has  a  head  in  profile  of  n  person  about 
the  middle  age,  the  neck  and  slioulder  naked;  in  o  rertical  line  in  the 
rear  of  the  head  is  a  single  word,  thus: — 

o 


Under  the  shoulder  we  find,  W.  Wyon,  A.R.A. 

On  the  reverse  is  the  usoal  view  of  the  Menai  Bridge,  and  beneath 
it  the  same  '^tall  admiral"  we  have  always  seen  there,  her  top-gallant 
masts  set,  her  pennons  flying,  and  every  sail  bent;  but  there  is  here,  in 
iiddition,  a  steamer,  apparently  an  ambitious  rival,  working  against  a 
head-wind  in  order  to  obtain  the  same  enviable  station.  It  is  plain, 
from  the  volume  of  smoke  issuing  from  her  eliimney,  that  her  engineer 
has  been  "firing"  in  his  peculiar  manner,  either  to  salute  tbe  platform 
over  head,  or,  jterhaps,  in  recognition  of  his  brethren  of  the  same  name 
snugly  incorporated  hencatli  the  liank  below.  On  the  left  of  the 
Strait  a  large  tump  of  the  Bangor  shore  projects  across  the  base  of 
the  scene,  and  forms  the  fore-ground  to  the  picture.  Upon  it  is  some 
rock  and  tree-work;  aspet^^imen  of  fern  of  a  gigantic  species;  u  male  and 
female  native  ;  a  rubble  wall,  seen  not  only  in  elevation  but  iu  aectioft; 
ihe  rear  of  an  empty  cart,  and  that  of  a  left-handed  driver,  going  down 
a  deeply-rutted  lane.  On  the  right  is  a  strip  of  Anglesea,  another  lane 
and  two  cottages,  but  not  the  "  leg*"  of  tlie  gallant  Murijuis  on  the  hill 
in  the  distance.  The  water  has,  besidcii  the  larger  vessels,  a  few  wavea 
and  fishing-houts  on  its  surface;  and  there  are  some  clouds  in  the  sky, 
so  well  defined,  that  our  meteorologist  at  once  pronounced  them  to  be 
cumuio-str(itu4  ! 

I'pon  the  exergue,  under  all  this  collection  of  wonders  in  natmv 
and  art,  stands,  not  a  description,  as  usual,  of  the  subject  alone,  or  at 


*  Tbe  name  given  hy  tlie  nfttiven  to  tk«  column  erected  an  ft  beujit  ia  lli# 
neighbourhood  of  Uie  Meoiii  Brulgc,  \iy  th«  FruiclvikUty  in  honour  of  tbe  M&rqiua 
Angle»M,  viUq  lost  a  legal  WaUiiW.  ^ 


sof  ■ 
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lenst  some  drcumstance  connected  -wiih  it,  liut  this  inscription  in  capitul 
letters : — 

INJSTIT:  CIV:  ENGINEEItS. 
INCOHP:  lfi28. 

The  uhore  is  a  faithful  detail  ofthe  work  of  art  Lofore  ns.  Ts  it  what 
it  ought  to  Lc?  Let  us  first  compiire  it  with  the  one  originally  intended 
and  deecribed  by  the  Special  Mvciing^  already  referred  to,  of  the  Council  of 
the  Institution  of  Civil  Engineers,  heUl  the  23rd  February,  laiS*.  Tliat 
meeting  determined  that  the  lionomry  niedids  should  have  **abend  ofthe 
Jate  president  on  one  side,  surrounded  bif  (he  jrords  '  Inxiilutton  of  Civil 
Engineers^  fouuded  1018;'  and  on  tlie  other,  *  Telford  MedaU  and  a 
suttablt'  device^  leaving  a  space  for  the  name  of  the  succesxfui  candidate, 
aud  the  object  of  the  r'eipard."  LittU',  we  may  with  truth  say  none^  of  this 
U  to  be  found  ou  the  medal  just  describerl,  But  a  special  pleader  may 
say,  the  njedal  under  consideration  is  one  of  *'  such  other  description  of 
honorary  medals  as  shall  be  determined  by  the  Council."  If  this  should 
be  said,  we  shall  venture  to  doubt  it;  in  fact,  we  should  have  little  hesi- 
tation in  denying  it;  for  though  we  may  think  the  Council  has  been 
strangely  tardy  in  the  discharge  of  lliis  part  of  a  sacred  and  important 
duty  undertaken  by  them,  we  believe  their  common  sense  would  have 
instantly  rejected  such  a  design  for  an  lioiiorary  nit*dal,  if  it  had  been 
submitted  to  them  befure  the  execution  of  the  die.  Who,  then,  has 
disobeyed  the  sensible  (ibaugh  not  altogether  perfect)  instructions  ofthe 
Council  of  February,  183o?  and  under  whose  direction  has  it  happened 
Uiat  not  a  single  feature  of  a  rational  reward-medal  hna  been  preserved? 

If  the  remarks  which  we  may  make  upon  this  medal  be  tinctured 
with  severity,  it  will  be  produced  by  the  admiration  we  feel  for  the 
medallic  art,  by  the  high  estimation  in  which  we  hold  the  products  ofthe 
lung  and  precarious  labours  of  t lie  medallist,  by  the  conviction  thatmedaU 
arc  monuments,  and  ought  to  be  faithful,  characteristic,  complete;  that  in 
them  Genius  may  not  only  be  eloquent,  as  in  sculpture, — rhetorical,  as 
in  painting, — but,  further,  may  even  be  epigraniniatical,  and  witty  in 
an  exquisite  degree.  AVe  think  invention  and  composition  in  medal- 
designing  have  nearly  as  wide  a  ntnge  as  in  p04.'try,  and  can  run 
through  all  the  various  and  innumonible  ([notations  which  lie  between  the 
expression  of  a  sublime  idea  and  that  of  a  bniiul  pun.  Finally,  as  we 
are  conscious  that  medals  may  become  historical  evidences  of  the  intel- 
lect and  skill  of  the  period  in  ^^hich  they  were  designed  and  struck,  we 
arc  jealous  for  the  reputation  *if  our  time,  aud  we  may  add,  with  great 
sincerity,  for  that  of  t)ie  Institution  whose  existence  is  now  attempted  to 
be  recorded  by  the  medallic  art. 

M'e  fear  that  the  design  upon  the  medal  recently  produced  ty 
Mr.  Wyou  for  the  *'Teifurd-medal"  ouglit  not  to  satisfy  any  party, 
neitlier  the  personal  and  professional  friends  of  the  late  president,  nor 
the  Institution  of  Civil  F.ngineers,  nor  the  meritorious  individuals  to 
whom  in  future  it  may  be  decreed  as  a  distinction,  nor  to  the  patrons 
and  lovers  of  native  merit,  nor  to  men  of  taste  in  general. 

Almost  eyerj  personal  friend  of  the  late  Mr.  Telford  accuses  the 

•  See  extract  from  Oie  minuUrs  ot  Vhia  ime«sCu\%^  N  <>V\.i  \  -'^fift  * 
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inscription  on  the  obverse,  brief  as  it  i$,  of  falsehood!  **  It  is  not  Telford," 
lias  been  the  general  excUmntion.  Sufficient  accredited  memorials 
reniuin  of  what  Mr.  Telford  was,  to  justify  the  negation.  This  U  a 
melancholy  deficiency,  and  whether  the  physiouomy  or  the  phrenology 
on  tlie  medal  Ik?  better  or  worse,  it  has  the  demerit  of  imposing  upon 
posterity.  Again,  the  affected  brevity  of  the  inscription  is  unfitte<l  to  the 
subject  of  tlie  medal.  Such  names  as  Byron,  Goctqk,  Scxitt,  may  bear 
this  denudation  of  all  date  and  circumstance,  without  fear  of  obscarity; 
but  we  think  that  (out  of  the  class  of  princes  and  warriors)  there  is  not 
another  name  that  lias  passed  away  in  the  present  age,  that  would. 
Extensive  as  are  the  public  works  of  the  late  5fr.  Telford,  bearing, 
as  some  of  them  do,  chamcters  the  fittest  to  excite  admimtion  and  even 
astonishment,  in  the  minds  of  every  class  of  observers,  still  it  is  necessary 
they  should  be  seen,  to  be  properly  judged  of  and  admired ;  and,  to  be  seen, 
it  in  pvidcnt  tLcy  must  be  visited.  These  conditions  make  the  acquisition 
of  universal  fame,  by  the  civil  engineer,  a  y&zy  slow  process.  The  name 
of  Smcaton  has  been  undergoing  it  for  about  sixty  years,  and  is  yet  far 
from  bting  universally  known  out  of  the  profession.  It  has  but  recently 
eonnne!iced  with  that  of  Telford.  But  in  both  cases,  it  will  surely  go  on 
so  long  as  the  lig]ithou5<e  stands  upon  tlic  Edystone,  or  tlic  bridge  is  sus- 
pended over  the  Straits  of  IMenai. 

But  in  this,  the  infancy  of  fume,  the  name,  like  a  child,  cannot  run 
alone,  and  should  have  every  help.  Suppose,  in  the  excitation  of 
wine  and  eulogium,  one  of  the  successful  convives  at  the  tendon  Coffee 
House  had  run  out,  with  liis  prize  in  Ids  hand,  and,  in  "a  progress"  from 
St.  Paul's  to  ^lile-cnd,  had  exultingly  shown  bis  medal  to  every  one  he  had 
met;  supjiose,  in  his  route,  he  had  looked  into  St.  Paul's  School,  had 
called  at  the  ^laiision  House,  had  ran  round  the  Exchange,  &c,  &c,, 
shouting  *^  Telford,  Telford," — would  the  tutors,  Mr.  Iloblcr,  or  even  his 
Lordship. — would  one  per  cent,  of  all  the  population,  "  sedentary  and 
ambulant,"  in  that  long  line,  have  sympathised  with  the  -victor?  Would 
not  the  mass  liave  retjuired  the  "  Post-office  Directory,"  and  hunted 
through  the  letter  T,  to  see  what  occupation,  &c.,  might  be  attached  to  the 
name?  This  may  be  said  to  be  an  extreme  case,  and  we  grant  it;  but  it 
may  serve  as  a  test  to  try  the  propriety  of  using  the  "Cambyaea  vein"  in 
themes  of  common  life. 

Again,  have  Itis  countrymen, — have  the  world, — nothing  yet  to  leam 
of  Thomas  Telford  ?  1  Jo  they  all  know  what  was  his  profession,  which 
were  his  works,  his  honours?  How  much  of  this  great  practician 
might  have  l>een  written  within  "this  little  O," which  would  have  been 
read  Jhr  the  Jirst  time  by  his  countr}"men,  and  afterwards  disseminated 
by  them  witli  pride  throughout  the  world!  Or  does  the  Institution 
hesitate  to  publish  tliat  lie  was  their  pn-sident  ? — theiry/rv/  president?  Is 
it  possible  their  influential  members  do  not  like  the  mention  of  such 
stupendous  and  successful  works  as  the  Menai  bridge,  the  Caledonian 
canal,  the  Holyhead  road,  &c.,  ike,  ? 

Let  us  see  what  our  neighbours,  the  French,  have  done  in  a  very 

similar  ease,  in  that  of  the  engineer  of  the  celebrated  canal  of  I^inguedoe, 

M.  de  RiqueU    AVe  shall  find  they  have  not  been  so  ^wnurious  to  a  departed 

man  ofgemus,  even  though,  they  pai4?OTlV*itae\«\ci\3\t>'l^^vi«^'«\vYK.kfit8^ 

and  not  out  of  funds  provided  by  Oxe  Aeceaat^.    Oi;vwkfeiv\t4^ia.xttR&ii. 
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mmf  stnicW  in  honour  of  ihe  memory  of  M.  tie  Riqupt,  they  hare 
recorded  his  pcrsoual  lionours,  on  the  otlier,  liis  greatest  professional  one ; 
on  bo(h  are  his  name,  pratnomen  as  well  as  co^nonu*n*     The  ohvcrse  bearSy 

!*■*  r*"  Dii  RiuL'rr,  Bakon  de  BoNRXiws. 
The  reverse, 

A'   P.  P.    DE   RlQUET   ArTEUR   DC    CaNXL    RoVAL    DE8   DECX   MeIU. 

To  the  last  is  added  the  month  and  year  of  the  commencement  of 
his  great  undertaking  (October,  16fi6). 

We  may  also  refer  to  another  foreign  medal,  in  the  posseajtion  of  the 
Institution,  one  of  two  gold  ones  j)resented  to  JVlr,  Telford  for  his  profes- 
sional services  in  Sweden, — a  medal  which  stales  upon  its  surface,  that 
it  Avofl   given   hy  the  Gotha  Canal  Company,  to   "  Tuomas  Tei-pord, 

CoMStANl>ER    OF    THE    OrPER    OF   "WaSA*,     A>D    AfE^rBER    OP    THE    llniY Sh 

AcAJiEMY  OF  Sciences,  for  his  energetic  co-operation  in  effecting 
THE  Jlnction  op  THE  TWO  SEAsf.  This  WRs  an  example  worthy  of 
imitation;  but  perbaps  the  Institution  were  alanned  by  its  being  the  work 
of  a  nation  who,  utterly  unconscious  of  the  terror  which  such  names  still 
spread  through  more  southern  regions,  hare  styled  their  sovereign,  on  tliis 
very  medal,  "  Kino  of  the  Swedes,  the  GfiTHs,  and  the  Vandals!" 

Lamenting  the  dearth  of  information  with  regard  to  the  memorable 
subject  of  the  obverse,  wc  sliall  merely  point  out,  as  a  little  contrast,  the 
moilesl  care  of  the  artist  with  regard  to  his  own  name.  This  he  has 
illustrated  "  fore  and  aft." 

One  word  only  having  been  devoted  to  the  great  master,  it  will  not 
cite  sur])rise  that  not  a  syllable  nor  a  letter  has  been  allowed  to  his 
agnificent  work.  The  exergue  where  an  inquirer  would  naturally  look 
for  the  verbal  ilhiHtration  of  the  subject,  is  usurped  by  the  contemptible 
and  partial  abbrfviution  of  lustii.  Civ.  F.NgitietTtr,  &c.  This,  every  one 
^ill  know,  cannot  be  the  name  of  the  bridge;  but  in  the  speculations  of 
«ome,  as  to  what  it  di>es  mejin,  is  it  not  jfrobable  iliat  it  may  be  supposed 
that  the  Institution  had  something  to  do  with  the  structure,  seeing  they 
are  Civ.  En^incers^  and  there  is  nothing  to  tell  what  business  Wiis 
followed  by  the  genfleman  whose  head  is  on  the  other  side  ?  Ought 
the  Institution  to  permit  the  Iciist  chance  of  such  an  ambiguity?  But 
supposing  this  inscription  in  its  right  place,  what,  but  the  most  per- 
verse love  of  "  chartered  rights,"  could  have  preferred  the  date  at  which 
the  mere  legal  convenience  of  a  charter  \\\\s  obtained,  to  that  of  the 
founding  of  tlic  society,  substituting  "  Ineorp.  \iV2i\"  for  "  Founded 
1810,"  in  the  teeth  of  the  instructions  of  the  Council;  and  thus  cutting 
dowai  the  society  from   the  semblance  of  a  vigorous  and  independent 

I  youth  of  nineteen,  descended  from  known  and  honest  parents  though  in 
humble  life,  and  eihihiting  it  as  u  foundling  of  not   more  than   ten, 
chjristened  by  writ  of  Privy  Seal,  and  permitted   to  exist  only  by  Royal 
Will  and  Pleasure. 
Passing  from  the  inscriptions  that  ore,  we  pass  to  those  that  are 
no/.     M'n  have  noticed  the  detleiency  with  regard  to  the  early  frimd  of 
the  Institutiuu,  its  first  president,  its  protector  during  life,  and  its  bene* 
•  An  Iioinuir  cniiffrrfd  on  Mr-  Tolforil  hy  the  IjiIit  Kin;*  of  Swrtlon. 
+  A  r\.'niJU'k.'iMc  coiiK'iflincof  fxpri-wtiitn  with  tin-  iuscrijition  n»  tlw;  ^ic^pftl* 
: " "^'"^ 


^illu 


[ihouKb  the*  Seiw  in  this  case  ntt  bat  nnniAtuT»  ol  Wxcac  m  VV%  qKX\cv, 

Vol,  m.  20  V^ 
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favtor  in  death.  We  have  also  alightlv  inentioiie<l  the  lUjtiTtue  done  Mi 
the  Institurion  itself,  but  we  come  now  to  the  party  for  whom  the  meduL 
is  really  struck ;  the  founder  aud  the  Institution  vrould  not  have  pro- 
.  dueed  the  medal  for  themselves :  a  ifiird  party  was  tlie  immediate 
ohjert. — those  who,  by  steady  investigation,  patient  experiment,  and 
careful  recording,  liare  contributed  to  the  permanent  stock  of  knowledge 
on  subjects  of  engineering.  How  are  these  provided  for  in  the  medal? 
Wliere  are  the  *'  ample  room  and  rerge  enough  "  for  their  names?  for 
their  deeds  ?  for  the  testimonials  which  may  render  the  voluntary  labour 
of  the  present  time,  of  essential  use  to  them  in  after-life?  We  adrise 
lliem  to  "agitate"  the  Council  until  they  gel  u  satisfactory  answer  to  such 
inquiries.  It  would  be  a  shorter  course,  to  agitate  the  body  of  the  Insti- 
tution, till  they  elect  individmils  who  c^in  and  will  discharge  the  duties 
of  councillor,  and  who  hare  no  objection  to  permit  the  minutes  of  their 
mating,  and  the  journal  of  tlieir  attendances,  to  be  accessible  to  the 
inspection  of  every  member.  Tliis  salutary  cxpos^  would  prevent  the 
president  from  silting,  as  he  often  has  done,  in  vacuo. 

From  what  we  have  said^it  will  be  evidenti  that  the  medal  must  be 
utterly  useless  to  the  historian.  He  may  learn  that  an  institution  of 
civil  engineers  was  incoq>orated  in  1B28,  but  where  founded,  whether 
at  rx>ndon,  Liverpool,  Newcastle,  or  Nerr  York\  the  piece  Kvilh  not. 
McdaU  of  this  character  are  not  documents,  but  enigmas. 

As  there  is  no  thought,  nor  sentiment,  nor  device,  nor  allusion, — 
no  invention,  nor  composition, — !io  happy  adaptation,  even  of  a  line, 
from  the  ancient  stores,  nor  any  striking  creation  of  a  new  one, — in  fact, 
"  no  coinage  of  the  brain,"  wlintever  there  may  be  of  the  mint, — it 
is  ^uitc  evident  this  mcdid  will  never  be  coveted  by  the  man  of  taste. 

In  the  execution  of  the  medal,  the  refined  skill  of  the  artist  is 
evident.  In  every  part  of  his  subject,  which  he  understands,  the  masterly 
conduct  of  his  hand  is  conspicuous.  If  the  head  had  been  as  success- 
fully employed,  and  if  that  which  has  been  produced  were  but  a  likeness, 
how  invaluable  would  he  the  obverse  of  this  medal !  Perhaps,  for  the 
design  of  the  reverse,  be  has  done  nearly  as  much  as  was  within  the 
compass  of  bis  art;  and  very  likely  those  who  know  its  difTicuItics  will 
smile  when  we  speak  of  the  atrocious  liberty  which  h:m  been  tjiken,  in 
entirely  removing  the  suspenaion-rods,  in  order  to  expose  the  lateral 
faces  of  the  pyramids,  of  the  unfaithful  and  unfinished  architecture  of 
these  faces, — of  the  offensive  and  ridiculous  detail  of  the  masonry,  Ac 
What  wo  principally  regret  is,  that  no  real  friend  to  the  memory  of  the 
great  engineer,  and  one  who  understood  the  principles  of  his  profession, 
wtis  in  communication  with  Mr.  Wyon;  if  there  Imd,  we  should  not 
Irnve  Been  the  vices  of  the  design  made  the  most  striking  features  of  the 
medal ;  we  mean  the  connexion  of  the  pyramida  with  the  shore,  by  the 
useless  moss  of  masonry,  and  particularly  the  want  of  symmetry  in  the 
ATCodoa  of  these  uutsscs. 

We  observe  the  die  of  the  reverse  has  failed.     The  risk  of  this  kind  of 

evil  is  one  to  which  the  medallist  is  peculiarly  exposed.     Even  in  the  ease 

under  consideration,   though  we  deprecate  the  existence  of  ihc  mednl  for 

the  purpose  for  which  it  has  been  struck,  we  sjnnpathize  with  Mr.  Wyan 

in  die  rJisappoiiilment.     The  meAsAVval '%Va\v^  ;^w\(3«.\.  ?\«v«  \\\  llils  tu-cu- 
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liarity  of  Iiis  process:  no  care,  nor  labour,  nor  exoelleucc.  can  ensure  that 
the  die  will  sUuid  the  hardeain^;  and  this  operation  of  hurdenirig  must 
he  the  last  of  all,  and,  therefore,  frequently  destroys  in  a  moment  the 
labour  of  months.  Unfortunate  as  it  may  be,  it  is  clear  that  a  cracked 
wh/h/,  even  though  it  were  an  excellent  one  in  other  respects,  cannot, 
with  propriety  or  dignity,  be  cither  bestowed  or  receiyed  as  a  mark  of 
honorary  distinction ! 

'n  regret  that  we  cannot  congratulate  the  Institution  of  Ciri!  Engineers 
on  what  may  be  called  their  di'but^  as  a  body,  before  the  public.  We 
know  they  are  strong  enough  to  recover  a  stumble^  but  as  it  is  just 
possible  they  may  not  "  see  themselves  as  others  see  'em,"  it  may  be  as 
well  to  hint  to  them,  that  the  year  which  produced  the  IntroHuclion  to 
Transactions^ — the  Telford-medal^ — and  the  Librnnf  Cata/ngue*, 
jwill  be  rather  a  memoralde  one  in  their  annals. 


ECONOMICAL  USES  OF  SOME  SPECIES  OF  TESTACEAt. 

Tun  study  of  natural  history  in  this  country  is  evidently  progressing; 
cabinets  are  formed,  and  a  lively  interest  is  taken  in  thp  subject,  where, 
not  long  since,  it  was  entirely  neglrotod;  and  the  day  is  nearly  past, 
wlien  specimens  are  'collected  merely  for  their  Iwauty,  and  preserved 
solely  as  ornaments.  A  scientific  interest  is  now  more  or  less  attached 
to  all  such  objects,  and  we  believe  that  an  cnmcst  desire  to  study  nature, 
as  she  exists  in  the  woods,  in  the  air,  and  in  the  wntem,  is  daily  gaining 
ground.  It  is  when  the  science  is  thus  applied,  and  only  then,  that 
natural  history  is  fully  useful  or  interesting;  and  the  more  it  is  so 
studied,  the  sooner  we  reach  the  truth,  and  the  greater  is  the  pleasure. 
Tlie  causes  of  this  progress  are  many  and   obvious;  but   we  cannot 

'lielp  thinking  that  the  beautiful  plates,  and  tbo  enthusiastic  writings,  of 
"Wilson,  Buonaparte,  and  Audubon,  us  well  jis  the  valuable  public  museums 
in  most  of  our  large  cities,  have  done  much  to  promote  and  force  it  on{. 
icy  have,  as  it  were,  forcibly  turned  the  attention  of  the  public  to  the 
subject,  and  laid  open  to  them  the  stores  of  happiness  and  ploosurc  con- 
tained in  such  pursuits;  by  intimately  mixing  in  their  amusements,  they 
have  torn  from  the  face  of  science  the  mask  of  mystery  and  difficulty  with 
which  it  was  (and,  perhaps,  in  some  parts,  still  is^)  unfortunately  shrouded ; 
and,  by  nuiking  it  familiar,  have  caused  it  to  l)e  admired  and  cultivated. 
But   notwithstanding  this,   natural   science  has  not  yet  been  sufficiently 

/brought  home  to  the  e very-day  feelings  and  occupations  of  men.  It  is 
still  looked  upon  as  a  thing  apart,  not  as  a  thing  connected  with  our 
education,  with  our  pleasures,  or  our  luxuries;  and  the  knowledge  of  it. 


M 


*  The  *^  Library CataJogue,"  conaAcnuf^ 

all  tbe  cirPumBtanceB  wliicli  precH^'<l  it, 
IS  unigur.  We  sKaII  probably  n-turn  to 
thin  again,  and  that  with  no  unhccominf; 
"  Ic'vity,"  but  in  aadnoM  the  uumt  dfcorvtift. 
We  ttnre  not  promise  so  much  with  rc^riJ 
tn  th(»  Introduction .  In  Bcvrral  ntlriniif*i 
Vf  hnvf  niado  to  rcjul  it,  we  have  fimiul 
ito  ri&tble  power  irrcniBtiblff .    It  miut  have 


been  written  by  **  King  Cunbyieil** 
hiniself. 

-f-   From  SiM.I3fA>-V  Jtmrnal. 

X  It  may  be  oecesaar)-  to  explain  to 
TowimuTs,  llial  lliese  miuieunui,  b^'f^idt^l 
being  oi>eu  lUily  to  vmiUorA,  on  |i«ynK-nt 
of  a  siiinll  Buni,  are  goneratly  used  as  ex- 
hibit-inn ninmK  for  ventrili->«\iimO>.^  '^iBj3ii.vT^, 
ta^.  snan,  el  Hoe  «mM»  w<vi«. 
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instead  of  being  an  aafiUtincc  in  our  business,  is  con^dered  hy  too  tnanjr 
^ftt  oiilv  :in  hindfrance  to  it.     Professional  writers  on  tlio  aoliject  liare, 


porhaps,    ratlu-r   noinislipd    than    lirlpcd    to   dissipate   thin   prcjodicc:^H 
ahtsorbcd  in  the  technical  luid  more  scirntific  parts  of  the  suhject,   they^| 
have  neglected  to  show   its  connexion  with  the  arts,  and  tliey  hare  either 
overlooked  entirely,  or  kept  in  the  hnokgronnd,  the  application   of  this 
knowledge.     Natural  hidtory  is  a  true  science,  as  arc  all  its  branches; 
and  as  such,  they  arc  the  parents  and  fosterers  of  the  arts.     What  do  not 
the  minor  and  the  landowner  owe  to  the  geologist? — the  agricnliurist  to 
the  zoologist  and  botanist  ? — and  every  one  to  mineralogy  ?  and  yet, 
how  seldom  is  it  that  we  view  theso  pursuits  in  this  light.     Were  thi« 
connexion  more  freijuently  reflected  on,  and  the  useful  results  of  science  ^| 
more  generally  brought  to  notice,  we  arc  convinced  that  many  who  now  ^M 
neglect  it  would  study  it,  as  conducing  to  their  own  progress,  as  well  as 
to  that  of  their  country,  in  practical  knowledge;  and  those  who  now^_ 
idly  desi)ise  it,  would  become  its  warm  and  active  advocates.  ^M 

As  far  as  regards  the  cultivation  of  our  minds,  the  utility  of  tho 
science  cannot  be  denied.  It  isfrom  the  contemplation  of  the  works  of  the 
Creator,  tliat  the  highest  and  most  glorious  thoughts  of  his  majesty  and; 
beneficence  are  drawn;  it  is  from  the  observation  of  tliem  that  we  fomtl 
our  ideas  of  beauty,  of  elegance,  or  of  grace;  and  in  them  we  find  n  never- 
ceasing  source  of  admiration,  amusement,  and  instruction.  Tbia  stud/j 
enlarges  the  mind,  in  a  peculiar  manner  softens  tho  heart,  and  above  nil, 
prompts  to  a  continued  dcpcndonoe  on  Iliin  who  "  providcth  the  nivei 
with  his  food,"  and  decks  the  lily  with  more  beauty  than  even  Solumon, 
in  all  his  glory,  was  possessed  of. 

"  No  man,"  remarks  the  great  Bacon,  **  need  say  that  learning  will 
cxpulso  Imsinoss,  but  ratlior  it  will  keep  and  defrnd  the  possession  of  the 
mind  against  idleness  and  pleasure,  which  otherwise  may,  at  unawares, 
enter  in  to  the  prejudice  of  both."  The  greatest  and  best  in  all  age* 
Imve  been  celebrated  for  their  knowledge  of,  and  love  for,  natural  history. 
To  mention  but  a  few — Solomon,  we  are  told,  wrote  a  work  on  th 
subject:  "  of  trees,  from  the  cedar  tree  that  i$  in  Lebanon,  even  unto  tin 

hyssop  that  springeth  out  of  the  wall ; of  beasts  and  of  fowl, 

and  of  creeping  things,  and  of  fishes:"  Aristotle,  the  deepest  and  mosi 
able  ethical  philosopher  that  perhaps  ever  existed,  has  left  us  a  large  an< 
most  learned  work  on  the  same :  to  Sir  Isaac  Newton,  the  Christian  is 
not  less  indebted  than  tho  philosopher;  and,  in  still  more  modem  times, 
Cuvier  is  scarcely  more  celebrated  for  his  researches  into,  and  classifica- 
tion of,  nature,  thnn  for  his  politirnl  acumen,  general  learning,  and  piety. 
But,  perhaps,  in  no  branch  of  natural  history  has  this  connexion  been 
more  neglected  than  in  Conchology;  the  generality  of  our  shells  are 
comparatively  so  minute,  and  their  uses  so  seldom  obvious  to  us,  that, 
with  a  very  few  exceptions,  writers  have  altogether  forgotten  to  mcniion 
the  purposes  for  which  society  in  general  is  interested  in  them;  and  yetf^ 
on  examining  into  this  subject,  we  are  surprised  to  find  how  much  wj^| 
owe  to  shells,  fur  our  luxuries,  our  pleasures,  and  our  tables;  and  not 
only  are  we,  Imt  the  ancients  were,  eminently  their  debtors.  Tlie 
object  of  thin  article  is  to  trace  and  elucidate  those  uses,  and  to  show, 
connexion  with  their  natura\  UVslory^Xn  v;\iai  mv«i\wtt  ^«?\-S\.s\\s ^vther 


] 


ov  sonre  sractfis  op  tusTArBA. 


were,  or  in  tlie  present  day  nre,  tum<i<l  to  profit.  ITiid  the  wrilur 
?cn  acquainted  with  any  work  in  which  this  had  been  done,  he  probably 
would  not  have  attempted  it  now;  hut  in  scekin^Hnformation  on  the 
subject,  ho  was  surprised  to  find  how  meagre  and  contradictory  were  the 
statements  in  most  of  the  Encyclopiedias,  and  works  of  general  reference. 
In  the  ancient  prose  ^rritera  and  poets,  in  books  of  history  and  commerce, 
in  tniTels  and  scientific  journals,  lie  has  found  much  information,  but 
scattered  far  and  wide,  and  not  likely  to  he  sought  after  by  those  who 
are  hut  little  interested  in  the  subject,  or  umiccjuaintcd  with  the  science. 
This  he  has  endeavoured  to  compress,  as  far  as  was  possible  with  a 
regard  to  clearness,  and,  by  careftilly  giving  the  references,  he  has  put  it 
into  the  power  of  oil  to  look  to  the  original  sources,  if  they  desire  further 
information. 

Of  all  the  departments  of  natural  history,  Conchology  appears  to  he 
here  the  most  popular:  owing  to  the  maritime  connexions  of  this  country 
with  all  parts  of  the  world,  but  especially  with  India  and  the  Soutli  Seas, 
opportunities  of  procuring   specimens   arc  enjoyed,   scarcely  suqutssed 
elsewhere.     And  although  our  marine  shells  are  neither  numerous  nor 
nerally  heautifult  yet  those  of  our  rivers  are  peculiarly  interesting,  and 
'they  are  those  to  whicli  we  have  most  general  access.     Besides,  a  collec- 
tion of  shells  b;is  advantages  over   that  of  every  other  department;  they 
nre  always  boatiiiful;  they  take  up  but  little  space,  and  require  no  art  to 
presciTe  them;   while,  by  the  Liunn'ran  arnuigement,  a   knowledge  suffi* 
cient  for  amusement  is  easily  acquired.     Hut   notwithstanding   they  are 
in  general  such  favourites,  little  attention  seems   to  have  bt^en  p;ud   to 
cir  economical  uses,  aud  still  less,  if  any,  to  the  improving  or  becoming 
possessed  of  the  advantages  foreign  countries  enjoy  from  tJiem,     While 
our  fields  and  fnnn-yards  arc  stocked  with  plants  and  animals  from  every 
part  of  the  world,  we  have  not  one  shell  which  has  been   intentionally 
introduce<l  for  use.     In   England  we  are  only  aware  of  one  attempt  to 
aturalize  marine  shells,  and  how  that  has  succeeded  we  know  not;  but 
Were  proper  means  used,  there  is  little  doubt  that  many  of  them  would 
he  successful.     There,  as  here,  they  have  animals,  and  birds,  and  plants, 

^  from  ever)'  part  of  ^the  world, — from  the  most  contniry  climates,  and  yet 
all  thriving.  The  quail  and  the  turkey  from  this  country,  the  guinea- 
fowl  from  ihti  burning  plains  of  Africa,  the  peacock  from  Asia,  and,  still 
more  lately,  the  kangaroo  and  emeu  from  New  South  Wales*;  and  what 
IS  to  prevent  shells  living  and  breeding  in  an  element  by  fjjr  less  subject 

1^^  to  change  in  temperature  than  the  air.     The   Oxfrcce  and   Pcciines^  in 

^■^rticular,  might,  we  feel  sure,  be  successfully  transplanted,  if  proper 

^Hbare  wore  takent. 
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*  Tho  roUonia);  arc  the  form|;rn  animab 
t^donK-aticA(o<l  in    llIiij^laiKl.     T)ko  originiU 


hal)ita(A  (vrilh  the  iMfTpt'ton  of  the  two 
IttPt)  art)  given  on  the  .luthority  of  Jt-nynH, 
ill  lii«  Afnniuti  nf  lirituh  VerirJiralt-Ani- 

Inuiis.  From  Eurii|M',  CVrciu  JJama,  J^er- 
His  ruhni,  Cyifius  Olor,  Cifprinvs  Cnrpio^ 
JSins  LticitM  (* )  From  Adia,  M^a  dccu- 
§nantt»y  EquuM  Caff'tltus,  E.  A»%nus,  Phn- 
^anu/s  Ctttchis.  From  Africa.  MuiUla 
^ro,  Fifiis  manicuiafOf  Xumida  Metengris^ 


Anas  Mg^ptieut,  (yfft*us  GuintetuU, 
From  North  Ami-rica,  Meleagrit  Gatta- 
pat*o,  P^rdix  ilrffinianay  Cyffntu  Cnjta^ 
denwix.  From  South  America,  C'aria 
t'ointya.  From  India,  Pavo  criitatta^ 
Gailua  domesliciUy  G.  lanfttus,  ^e,  Frora 
ChiuA,  J'haaianuA  (on/vat uj^  Cffprinus 
auratUM.  From  Australia,  )  Jfaimuturus 
giganteuSy  {\\\.)Rhea  Sova  J/oilandiar, 

+    In    LnmiorCt   MtiytKiLW*.   «S   ^al\WT«X 
/li«lorv,\o\,  \'&..i^V-  V\^-^■\^,  wutfD&tffCw 


To  guess  at  tlio  cau^s  why  this  has  not  been  done,  were  futil 
but  we  may  suggest,  that  it  ih,  j>erhaps,  owing  to  the  very  general  igno-j 
tanoe  on  the  subject,  the  employment  of  fishormen  being  inferior  and 
ill  paid,  and  tlie  variations  of  the  ocean  tlirowing  difficulties  in  the  way»] 
greater  than  in  the  introduction  of  animals  and  birds  on  land, 
descriptions  of  the  shells  hare  not  l>een  arranged  systematically;  ImtJ 
they  stand  according  to  their  general  interest,  or  their  artificial  connexioi 
one  with  another.     It  has  also  been  thought  best  to  omit  all  wnentifi* 
descriptions,  as  most  of  the  species  are  well  known,  and  arc  to  be  mc 
with  in  all  books  on  Conchology. 

The  Linnacan  nomenclature  has,  with  a  few  exceptioiis,  been  followed- ^ 

I.  MYxrxus  MAROARrrrFEnns,  (Linn.) — The  Peart  Oyster. 

Op  all  the  Testacea,  this  species  is  the  most  valuable,  the  best  know%] 
and   enters  the  most  largely   into  the  arts.     It  not  only  produces 
beautiful  and  expensive  luxury,  hut  the  shell  is  used  in  the  mauufacti 
of  various  useful  and  ornamental  articles,  while  the  animal  serves 
food  for  the  inhjibitint's  of  those  countries  where  it   is  most  geucndljj 
found;  and  although  pearls  ore  produced  by  many  other  bivjJri'S,  y 
from  their  inferiority  in  colour  and  size,   tliis  is  the  only  species  which 
can  now  be  said  to  be  of  any  real  importance  for  this  purpose.    ^Vncicutly, 
European  pearls  were  extensively  used,  though  never  considered,  t-qual 
to  the  oriental;  but  as  the  trade  between  foreign  countries  has  increased,^ 
so  has  the  value  of  the  former  gradually  diminished,  and  they  ore  noi 
seldom  sought  for,  njid  of  litth*  comparative  worth. 

Anc'unl  Ilixtury, — iJuring  the  earliest  periods  of  which   we   ha»*i 
authentic  history,  the  orieutal   peiul  appears   to   have  been  known  andj 
appreciated;  Job,  who  is  supposed  to  have  lived  about  B.  C.  1620,  spcjiksj 
4jf  it  im  being,  in  his  time,  of  high  value,  and  mucli  esteemed*.     Solomoi 
frequently  refers  tothemt;  and  Jeremiah  J,  speaking  of  the   Nazarit^ 
of  Jerusalem,  makes  use  of  a  beautiful  simile,  in  describing  them  as  nioi 
ruddy  than  pearls.     In  the   New  Testament  we  frcnjueutly  meet  with 
them,  as  inferring  great  riches  and  sjilundourj. 

In  Rome,  pearls  were  extensively  used,  and  of  great  vaduc.     Pliny 


is  ittAile  of  two  shellR  which  linve  nntu- 
raline*)  tliemsclvce  in  Grtal  Brluiiti.  The 
one  is  the  Mytihu  polymorpkuM  (Pallna), 
floppost'd  to  liave  been  intro^luced  into  the 
Tli*me«  on  timber,  flud  now  nfjivad  through 
England  and  Scotliuid.  The  other  is  the 
MjftiiHt crenattu  (Linn.),  which  ranst  hove 
boon  brought  from  Bombay  on  the  bottom 
of  ft  alup,  and  haa  now  firmJy  cetabli&hed 
itAvIf,  in  company  with  the  M.  tduUg,  in 
Portsmouth  harbour. 

*  Job  xxviii.  IG.  Dr.  Hales  fiUppowM 
that  Job  Uvod  at  a  much  earlier  period, 
juid  dates  his  trial,' of  which  wu  havi-  the 
a^'connt,  B.  C.  SKU).  He  also  appeart)  to 
have  lived  in  the  land  of  Iduineo,  and  if 
•o,   juay    wry   naturally   have  l>c«a   ao- 

tjitMtntvfl  with  the  fiearlfl  uf  tho  Vctwan 

ffir/f. 


+   Proverbs  tii.    16;  viii.   II;  xx»  lA; 
XX  xi.  10, 

*  Lameiilatioaa  iv.  7-      The    Hebiw. 
word  i»  Pentnimt  niid  neeure  only  in  Ui 
above-cited  jmusagva.    Tlie  Svptun^tnt  ant 
the  Vulgate  tracalate  it  aa  "  tliin^^  liiil. 
prcoions  stones,  or  ivory.**     Our  English 
version,  with  the  one  exception   in  Joba 
always  renders  it  "  ruby."     David,  in 
Piialnw,  makes  no  mention  of  it,  and, 
we  do  not  hear  of  it  till  the  time  of  ^oliv 
nion,  when   richen  from  all  part«  of  the 
world  were  cnllected  at  Jenuatem,  w«  may 
I  infer  that,  pn.'viouAly,  the  Israelites 
I  not  acquainted  with  it. — Sec  Calwi^Vt . 
<^ Uoiy  nif>ir,\rt.  PsARt. 

§  Matthew  xiil.  4^.       Revelotioiu 
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tells  us  that  ill  his  time,  the  ladies  wore  not  content  with  using  them  as 
ear-<lroji<s  and  rings,  but  had  tliem  embroidered  on  their  dresses  and  their 
Bandals;  they  were  not  satisHed  with  soHy  wearinff  them,  but  must  walk 
on  tliom,  juid  anionic  them.  They  were  obtained  from  Uie  Red  Sea,  or 
brought  to  Uome  by  the  Arabian  merchants,  from  the  Indian  Ocean. 
Thoy  were  the  most  numerous  on  the  coast  of  Taprohane  (now  Ceylon), 
and  Toidis,  and  round  the  promontory  and  city  of  Perimula;  but  those 
from  the  western  shores  of  Arabia,  the  Persian  Oulf*,  and  the  Red  Sea, 
were  the  most  perfect  and  the  most  celebrated.  The  mtide  of  capturing 
thcMi  ticcms  to  have  varied  little  from  that  practised  at  the  present  day. 
Divers  were  employed,  who  brouglit  them  to  tlio  surface  in  nets,  and 
they  were  pocked  in  jars,  with  salt,  till  the  animal  was  decayed.  On 
being  takeu  out,  the  pearls  were  found  at  tlie  bottom  of  the  jarst. 
Among  the  ancient  philosophers,  eifects  were  continually  attributed  to 
canses  the  most  inconsistent,  and  the  most  contrary  to  nuture, — in  fact, 
merely  wiM  or  fanciful  guesses.  Many  were  of  course  mode  as  to  the 
origin  of  these  substances.  The  genenU  opinion  appears  to  have  been, 
that  tliey  were  formed  by  drops  of  dew  falling  into  the  shell,  for  which 
purpose  it  periodically  rose  to  the  surface;  and  Pliny  gravely  informs  us, 
that  if  the  atmosphere  was  thick  at  the  time,  they  were  dark  and 
clouded;  if  it  was  clear,  they  were  white  ami  brilliant.  It  is  singular 
that  the  same  opinion  is  found  to  prevail  at  the  present  day  among  the 
natives  of  Ceylon,  and  very  similar  to  it  is  the  accomit  of  their  formation 
recorded  in  one  of  the  tSanscrit  hooks  of  the  BraliminsJ.  The  s;Lme 
&ncy  also  exists  in  the  interior  of  Elindoostan^. 

The  nacre  was  manufactured  into  boxes  for  the  preservation  of  sweet 
perfumes  and  precious  ointments. 

Of  the  pearls  of  ancient  times,  those  belonging  to  Cleopatra  are 
certainly  the  most  celebrated,  and  chough  there  is  reason  for  believing 
that  tlie  account  of  her  dissolving  one  of  them  in  vinegar,  and  drinking 
it  to  Antony's  health  at  supper,  is  an  historical  fiction^  yet,  that  a  pearl 
or  pearls  of  great  value  were  in  her  possession,  is  pretty  certain.  In 
Pliny's  time,  the  two  halves  of  a  magnificent  pearl,  said  to  have  been  the 
fellow  to  the  one  destroyed,  were  hung  in  the  cars  of  the  statue  of  Venus 
Genitrix  in  the  Pantheon.  This  author  estimates  the  value  of  it  at  a  sum 
e^ual  to  37o,<MKI  dollars.  Other  persons  are  also  reported  to  have 
dissolved  pearls,  and  treated  their  guests  to  the  same  expensive  drauglit. 
Julius  Cttsar  gave  48,437/-  '^^'r  one,  which  he  presented  to  one  of  his 
mistresses  ||. 

Tliere  wiis  so  much  difficulty  in  obtaining  pearls  of  exactly  the  same 
size  and  colour,  that  the  Roman  ladies,  al)out  the  time  of  the  Jugurthan 
war,  gave  them  the  name  of  VttiotieSy  which  appears  to  have  been 
the  first  occasion  on  which  this  word,  now  so  well  known,  was  applied 
to  shells^. 

The   derivation  of  the  Greek   word  fi«^n/»o»'  or  ^cipya^Hn^s,  from 


•  Ah  curly  as  B.C.  311,  tlie  PurHlui 
Gulf  was  Ounoim  for  thorn. — MttcphertnnU 
AntuiU  qf  Ctiwmercey  I,  83. 

■f-   Pliu.   //int.  Xtil.  lib.  i\.  cttp.  35. 

^  AsitUir  fU»enrcUeiit  V.  410,  Lond.  cd.  ( 


§  Fifrbet'  Orjentnl  McmotrM,  II.  235. 

\\MatpherMon''H  Annaix  of  Cummene,  I, 

144. 

%  Ptin.  HitL  Sat.  IX.  »fi. 
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wfhich  the  other  countries  of  the  south  of  Europe  have  derived  theirs, 
is  BUjiposed  to  be  fnun  the  Tartur  vtnrir'wn^  signifying  a  glohc  of  fire,  nnrl 
the  Persian  marvariJ,  Aciining  offspring  of  lij;ht  *.  In  ihc  presoiit  da/, 
the  Arabians,  Persians,  and  Turks,  use  (he  word  merovorid  for  this  f^enit". 
In  Rome  thej  were  entailed  and  handed  down  to  posteritj,  and  if  sold, 
a  warrantrv  of  their  identity  required. 

Modem  history. — The  pejirls  and  shelU  used  at  the  present  day 
are  chiefly  hrouglit  from  the  liliind  of  Ceylon,  where  the  iisheries  arc 
extensively  prosecuted,  but  olh^r  parts  of  the  Eustern  as  well  ag  tho 
Western  hemispliere  are  celebrated  for  producing  them.  In  India^  the 
chief  places  are  the  Island  of  l^ihren,  or  Behorein,  in  the  Persian  Gulf  J; 
Cutesn,  on  the  coast  of  Arabia  Felix,  Euid  near  the  city  of  Nipohoa,  on 
the  lake  of  the  same  name  in  Cliinese  Tartary,  as  well  as  in  the  Hed 
Sen;  and  on  the  coast  of  Japan.  A  few  also  arc  procurefl  near  Java  ^| 
and  Sumatra.  Pearls  are  brought  in  groat  numbers  from  the  Persian  ^^ 
Gulf  to  Bombay  $,  but  those  sold  at  Madras,  and  which  are  found  i\\.  the 
Oulf  of  Manaar,are  more  highly  esteemed  in  Europe  than  those  procnrvd 
in  this  place  ||. 

Tlie  best  shells  of  commerce  are  from  the  Sooloo  Islands,  situated 
between  Borneo  and  the  Plulipplnes,  the  shores  of  which  aiford  the 
finest  and  largest  shells  hitlierto  discovered.  Titrre  i^  utiio  a  fisJiory  at 
Tuticoreun,  on  the  coitst  of  Coromandt-l,  which  is  held  as  a  monopoly  by 
the  British  East  India  Company.  They  are  also  found  off  Algiers,  ia 
the  Mediterranean;  in  182G  this  fishery  ^ras  farmed  by  an  English  com- 
pany, but  with  what  success  is  not  known  %.  Tliey  also  iidiuhit  the 
islands  of  tbc  South  Seas^  especially  on  the  coasts  of  the  Paumotu 
Islands,  to  which  places  vessels  arc  sent  from  New  South  Wales,  and 
prosecute  the  Esheriea  to  some  extent  **. 

Jn  tlie  Atlantic  Ocean  they  are  chiefly  fished  for  on  the  coast  of 
Terra  Kirma,  in  tlic  Gulf  of  Mexico,  near  the  Island  of  Cubagna,  and  on 
the  Margarita,  or  Pearl  Islands.  The  Kiver  de  la  Uuchc  abounds  with 
them  +t. 

In  the  Pacific  they  arc  plentiful  on  the  Island  of  Gorgona,  and 
generally  along  the  coast  of  the  Iky  of  Panama,  and  being  found  in 
shallow  water  are  easily  obtained  Xt-  ^"  ^^^  ocean  around  Cahfomia, 
imd  in  the  adjacent  islands,  they  are  also  found  in  great  abundance  §§. 
Tlie  oriental  pearls  are,  however,  by  fur  the  finest,  surpassing  the  occi- 
dental specimens  in  colour,  clearness,  and  size. 

In  the  time  of  Marco  Polo  (1296),  Bagdat,  on  the  Tigris,  was  tho 


I 


*  UMii't  C^iop»Ha,  Art.  Pbahi.. 

f  CWmff/V  DictioniiTy  of  the  fIoi§  Biilty 
Art.  Pearl, 

+  "  Wc  call  liardly  cniwiilpr  nny  of  tho 
fisli(»ii«*H  on  till'  1*( Tsian  (Julf  dk  hflon^injj 
to  IVrwin,  for  althouyh  the  moimpclw  of 
tliis  nation  Imvc  alwny«  cUiimt^  the  sove- 
reignty of  tlic  SCO,  they  hove  at  no  period 
Imil  a  nnvy  timt  could  nnolilo  th<Mn  to  con- 
lend  with  the  Ambic  nilcrnof  the  oppoHite 

C(MU<t." — Sir  J.  JUalcdm's  Jliatoryof  J'tr- 

tia,  a.  HI  ft. 


§  Hebtr^a  NarraHve,  II.  16fi.  Am, 
Ed. 

II  Ketijf'B  Unic.  Cambist^  I.  9S,  doUn 

%  AfCuilocfi's  Cbmmerciai  iHctionaryy 
Art,  l^K-itiL. 

•"  Eliix't  i*ofynesian  Reiearehtt,  Vol. 
II.  pp.  IM,  207. 

-ff  t'hatmert*a  Univertai  Vietkonary^ 
Art.  Piuiii, 

XX  BurneyU  Chrotu  Hut  qf  DUoom* 

Wm,  IV.  ifia. 

^%  Naturat  nM  CSvU  ffiitnry  qf  <^*«M. 
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}Qt  mart  of  the  world  for  pearls,  and  all  Europe  was  supplied  from 

lllfUCC  *. 

In  1506,  the  Spaniards  carried  on  a  large  pearl-fishery  in  the  West 
Indies.  About  the  same  time  ndventurors  flocked  to  California  from  all 
parts  to  enrich  themselves  with  these  jewels;  and  in  the  beginning  of 
the  eiglitccnth  century,  numbers  -from  all  the  western  ports  of  Spanish 
America  congregated  there  for  the  fiamc  purpose. 
^H  Natural  history, — The  shell  oi  the  young  of  (his  species  is  cora- 

^HparatiTely  smooth,  but  as  they  grow  older  it  becomes  more  sc.ily^  rough, 
^^  and  unequal.     When  full  grown,  it  is  sometimes  ten  or  twelve  inclics 
I        long,  and  the  length  rather  exceeds  the  breadth.     These  are  thick  and 
[        ponderous,  but  the  young  shells  ure  brittle  and  slightly  oared  f.     It  is 
^^in  the  former  that  pearls  are  chiefly  found,  the  ynung  ones  heing  either 
^B«ntirely  without  them,  or  having  them  very  small  and  inferior ;  and  the 
^^^practised  fisherman  can  generally  judge  in  which  he  will  find  the  largest 
I        and  most  ^-aluable  %•     Tliey  lie  in  banks  or  bed^,  generally  near  coasts;, 
I        and  in  water  from  (iiree  to  fifteen  fathoms,  and,  like  the  other  members 
I'        of  the   geims,  adliete   to   tlio  rocks  and   to   each  other,  by  the   byssus. 
The  older  shells  lie  separately,  while  the  young  are  attatched  to  the  sur- 
face of  their  parents.     The  byssus  is  of  a  dark  green  colour  and  metallic 
hue,  and  they  can  move  slightly  by  contracting  or  extending  the  muscle 
to  which  it  is  attached.     The  ancients  supposed  thcra  to  be  endowed 
\        with  peculiar  powers  of  locomotion,  describing  them  as  grazing  at  the 
bottom  of  the  ocuan,  with  a  leader  to  direct  tliem,  &e.  § ;  but  whether 
they  have  any  such  power  is  extremely  doubtful,  at  least  after  attaining 
the  thick  shell  ||.     The  sexual  differences  have  not  hitherto  been  dis- 
covered, although  the  natives  of  Ceylon  pretend  to  distinguish  the  sexes, 
by  the  api»eurance  of  the  shell.     Those  that  arc  large  and  flat  they  call 
males;  tiiose  that  arc  thick,  concave,  and  vaulted,  they  call  females;  but 
Mr.  IjC  ISeck,  who  appears  to  have  carefully  examined  and  dissected  this 
animal,  declares  be  w»w  unable  to  discover  any  diften;noe  %. 

Like  the  Oxtiea  cduUs,  this  fish  apjtears  to  thrive  best  in  a  mixture 
of  fresh  and  salt  water.  Pearls  arc  always  the  most  beautiful  in  those 
places  of  the  sea  where  a  quantity  of  fresh  water  falls,  as  at  the  mouth 


¥ 


hfarpher$on*s  Annals  t^f  Commerce^ 

I.  xm, 

t  DHlwynrs   Deter.    Catai   qf  ShetiSj 

I.  :{02, 

*  Asiatic  lictearchesy  V.  393—411. 

(j  Mr.  Moiit;;oiiU'ry  Mnrtiu  nmkcs|  the 
followiu;;  nnuarkii  oii  (.liia  Hhell,  but  from 
hifi  rery  obvious  i^nornnce  of  nnturtil  liU- 
iory,  and!  llie  j;>'neral  itmccurncy  nml  Iia^te 
of  hia  ohftervatiaiw  in  thm  ilL-pjirtnu-nt, 
they  Mv  von-  little  to  be  relied  on.  Wo 
hnwever  jijive  tlicm,  a«  from  a  modem  /ind 
widuly-circutatcd  work,  aniL  not  entirely 
without  its  uMjritH,  altliuu^h  ulxl(l)l(liIl^  in 


tie  and  nttnch  tlieroMrlvcfl  hy  a  fibre  or 
beard  on  coral  rocka,  nod  on  &nn>l ;  Ibcy 
Mlhere  togetht-r  lu  cUi»lt/rs ;  when  full 
grown,  thev  ni^uiii  pcpurntcj  'nnd  W*conv) 
locomotive,  TliQ  pearls  o]ilar};e  during 
six  years,  and  thooyHtor  in  Kiippontil  to  din 
ftftor  sevun  ycara," — Martin's  Htntory  qf 
Ih0  BHHsh  Coionie^t^  2d  eti.  I,  •'i22,  note. 

^  AMiatic  ResearcKeSf  ut  mtpra.  Dr. 
Kirtlaiid  rviitarka  the  Mutu  with  roiipeci 
to  those  RjKicies  ftf  the  family  of  Naindes 
of  Lninarck,  whicli  an-  I'ouud  in  the  wa1<*r8 
of  thia  country,  and  he  ts  "  ptrrMUtled 
that  each  -wx  |K><W4.>ht>:>fi  a  )h>cu]iar  organ!- 
'  luition  of  l>o^U',  nflSociatiMl  with  a  rorre- 


t 


(Aalt&     "  At  certain  soaAoiui,  the  youn^  .  spending   form  of  the  shell,  siitHcU'iitly 


oysters  are  seen  I1<mtiii^  iu  masai>«^  and 
are  carried  by  tlie  cnrrenta  round  tlie 
coasts  {of  Ceylon).     They  aflenvarda  sct- 


wel)  ntArked  to  di»tinij;uiflh  it  from  the 
<ilhcr."— .S'i//ini«/i'jT  Auierxcan  JonmAl^ 
\m\.  'X.X.N  1.  VV'  \\%,  Wi. 
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ut*  rivers  aiid  streams*,  while  (hose  produced  by  the  shells  growing  oil' 
rocky  bottoms  are  found  to  be  of  a  belter  water  than  those  that  lie 
among  saud  and  coral. 

Of  the  many  suppositions  as  to  the  cause  of  pearls,  that  nf  Reaumur 
is  the  most  probable,  and  in  the  present  day  geni'rally  adopted.  He 
supposed  litem  to  be  owing  to  a  disease  iu  tlic  fi^h,  as  calculi  in  mam- 
maliu,  and  to  arise  from  a  ruptured  or  morbid  state  of  tlie  Tessels  pro- 
Tided  for  the  secretion  of  the  materials  of  the  shell :  most  experiments 
and  ohaervations  go  to  prove  the  truth  of  it  t. 

They  arc  found  in  the  body  of  thy  animal,  and  not  confined  to  any 
particular  part.  Some  contain  but  one,  some  a  multitude  of  »ma1l  s[*eci- 
mens,  known  by  the  name  of  teed-pcnris.,  \vhile  in  the  Ahell  '\i&v\i\  luid 
protruding  above  the  surtacc,  are  frequently  circular  nodules  resembling 
them  ;  as  these  must  be  cut,  and  on  one  side  are  flat,  they  can  only  be 
used  for  setting,  and  of  course  are  of  less  value.  Tliey  are  technically 
termed  by  jeivelicrs  the  wens  of  pearls. 

There  is  a  common  opinion  that  the  animal  may  be  forced  to  pro- 
duce the  gems  by  artificial  means.  The  inhabitants  of  the  shores  of  the 
Red  8ca  were  said  to  have  wounded  them,  and  returned  them  to  thif 
waU'r;  aud  tUc  Chinese,  we  tu'e  told,  insert  beads  of  the  nacre  into  the 
sholl,  to  be  covered  by  the  animal  with  the  perlaccous  substance  J.  But 
tliese  accounts,  from  many  obvious  reasons,  are  improbable,  and  we  huvtf 
not  been  able  to  meet  in  modern  histories  with  any  authenticated 
instiiuco  of  its  having  bceu  doiu'.  la  river-shells  it  might  be  more 
rasily  effected;  and  we  shall  have  to  refer  to  it  again  under  the  descrip- 
tion of  Mtfa  margaritifera.  They  sometimes  grow  so  large  as  to  hinder 
the  shell  from  shutting;  in  whicli  case  the  fisli  dies§,  and  they  are  com- 
tively  not  uncommon  of  the  size  of  a  small  bullet. 

On  analyzation,  perhiccous  shells  appear  to  he  formed  of  ODicool 
matter,  applied  stratum  upon  stratum,  with  carbonate  of  lime  between 


I 


•  ftrucf'a  Travels  todueooer  theSourcfs 
o/lheXite.yU,  322. 

■f-  Traiuactioru  qf  the  Preneh  A  cademjf. 

j  SoL"  Heet'u  Cydojiasdia,  Encyclopedia 
Americatuiy  &c.  A.c.    Art.  PB^tni,.     Ikt-k* 
iniiiin,  iu  his  I/ulory  of  InrcntiotUy  Vul.  I  [.  | 
]i. .%  tliinl  LuuJ.  K<L,  Heumo  Iu  liavi-  bvcu  j 
the  lirMt  in   more  imnlem   tiiUfH  tu  Imve 
pTeii  oxti-tidc'd   publicity  tu  thin  opiiijuu. 
ilr    quot<*8   OH    biM  uutliority  a  CitTiiian  < 
work,  An<l  a4il8,  that  "  the  truth  of  this 
iiiformAtion  cannot   bo  duuhted."     That 
it  might  iiAppoii,  wc  do  not  mean  to  deny, 
but  •tuiHci(--ut  Aiitliority  in  wantiii^  to  pmvu 
It,  and  moay  powerful  rcaBona  arv  ogainat 
]low  aod  w]»Mi  do««  tbv  nwder  sap-  ! 
the  pearls  were  iiuerted  ?  on  a  string  i 
rontoinint;  five   IksuIb  ;    and    Ok*  clever 
Chiiiit>L-  ciiuc;ht  the  Hbell  whou  it  rose  to 
the  Hiirfac'c  in  the  spring  to  enjoy  itM;lf ! 
Of  L'ournf  next  yt^r  it  find  to  Iw  caught  I 
agmin  to  got  nt  them,  but  how,  we  aru  not  i 
informiiL      lie   hi«s    however,  bwiu  set-  \ 
vilely  copiv<l  h\  moht   aubatriiucnl  virilvra 


on  thia  subject,  with  the  exception  tliat 
he  expressly  myn  the  ^helU  are  fluviAtUe, 
while  bi«  copyi«tfi  confuse  thrm  with,  or 
describe  them  aa»  the  present  marine 
spL'cies.  Becknuuin  confooaea  that  sotuu 
uxiKrimcntfl  of  the  kind,  made  in  Boho- 
niiji,  wen*  without  succewk  Puatlethwaittt 
^iraa  an  account  in  some  refipects  similar, 
but  Ktill  leus  croditablc,  from  a  Cluneae 
work.  The  poarl  waa  nuide  of  aevvfal 
materials ;  among  others,  nacre  and 
braised  pearls,  and  the  bIm*!!  was  kept  in 
a  basin,  to  be  daily  fed  on  roedlciiuLl  and 
ffummy  roots,  lie  himself  allowa  that  it 
does  not  appear  probable.  (See  PotUe" 
thHfuUe*»Diciwnanf,\Q\,  [I.  Art,  Pkakl.) 
It  is  time,  howL'Vcr,  that  such  falilt^s  wer« 
exploded,  aud  left  out  of  works  professedly 
scientitic,  and  boariiij^  on  the  title-page 
the  u&me  of  some  learned  editor,  OAiaUML 
116  we  are  told,  by  '*  eminent  profeasional 
grntlemen.'* 

§    Ciutlmera's     Universnf     Dictionarjf,-] 
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them  ;  euch  membmne  has  a  corresponding  coat  or  cnut  of  carlioimte  of 
lime,  secured  by  a  new  membrane  ;  and  each  coat  of  lime  is  au  tficuuted, 
that  it  is  always  between  every  two  membranes,  beginning  with  the 
epidermis,  and  ending  with  the  last-formed  internal  one.  The  animals 
which  inhabit  these  stratified  shells  increase  their  habitation  by  nieann 
of  8  stratum  of  carbonate  of  lime  secured  by  a  new  membrane,  and  hh 
eTcry  additional  stratum  exceeds  in  extent  that  which  was  previously 
formed,  the  shell  becomes  stronger  in  proportion  as  it  is  enlarged  ;  and 
the  growth  and  age  of  the  animal  may  be  denoted  by  the  number  of 
tttrnta  which  concur  to  form  the  shell.  Pearls  prove  also  to  be  similar 
in  composition  to  the  nacre,  and  they  appear  to  be  formed  of  concentric 
coats  of  membnme  and  carbonate  of  Ume.  The  wavy  appearducc  uml 
iridescence  of  mother-of-pearl,  and  of  tlie  pearl  itself,  are  evidently  the 
effect  of  the  lamellnted  structure  and  8emi-tninsj)arency.  On  dissolving 
the  lime  by  acid,  the  animal  frame-work  of  the  shell  is  left  exposed  *, 

Fishrries. — In  tlie  older  writers,  the  following  mode  of  catching 
this  fish  is  given,  and  though  if  differs  in  some  respects  from  the  latest 
accounts^  yet  the  difference  may  probably  he  owing  to  the  lapse  of  lime, 
or  from  being  practised  at  different  places.  It  however  refers  to  the 
Island  of  Ceylon,  tliough  we  are  not  told  the  exact  part. 

There  were  two  seasons  when  the  shells  were  particularly  sought 
after,  during  March  and  April,  August  and  September.  The  vessels 
used  were  of  two  sizes,  the  larger  carrying  two  divers,  the  smaller  only 
one.  In  the  morning  they  set  sail  foi;  the  banks  with  the  land-breeze, 
which  at  these  seasons  blows  regularly,  and,  on  arriving  there,  anchored. 
The  diver  hound  a  stone  to  his  body,  about  six  iuclies  thick  and  one 
foot  long,  to  enable  him  to  walk  against  the  water,  and  another  of  from 
twenty  to  thirty  pounds  weight  to  his  foot  in  order  to  sink  him  ;  around 
his  neck  was  a  net  to  hold  what  he  collected,  and  he  was  providetl  with 
Btrong  gloves,  or  a  short  iron  rake,  to  tear  the  shells  from  the  rocks  +. 
liis  ears  and  nostrils  wore  filled  with  cotton,  and  a  sponge  dippe<l  in  oil 
was  fastened  to  his  ann  that  he  might  occasionally  breathe  without 
inhaling  water +.  Round  his  waist  was  a  cord  to  pull  him  up  again 
when  he  grew  tired.  Thus  equipped,  he  leape<i  overl>oard,  and  collected 
as  many  shells  as  he  could  while  he  remained  under  water.  We  arc 
told  they  sometimes  remained  below  fifteen  to  twenty  minutes,  but  this 
seems  a  very  gross  exaggeration,  from  two  to  seven  minutes  l>oing  the 
geneml  period  in  the  present  day;  they  r^'pcnted  this  while  they  stayed 
as  often  as  they  could.  In  the  evening  the  boats  returned  with  the  sea- 
breeze,  which  ^then  blows  on  land.  On  the  beach  the  fishers  dug  pit.«» 
four  or  five  feet  square,  and  throwing  in  the  oysters,  raised  heaps  of  sand 
over  them  to  the  height  of  a  man.  so  that  at  a  distance  tlicy  looked  like 
an  army  ranged  in  order  of  battle.    When  the  animal  was  decayed,  these 


*  Fhilosophicait'TrafumeHoiu  nf  Ike 
ftoynl  5briWy  t]f  London,  XVIII.  654. 
Ahri^.  Kf\.  ia07. 

•f-   Chalmerti's  [Hclionary^   Art.  Pbahl, 

X  Ettcyciopatiia  Amer'tcana^  Art.  pKARt. 

*'  Arconlin^  to  the  drpth  of  tli«  water, 

tlip  wal  t.-iki'i4  iiitn  iU  NliitriHcli  .i  iiiiiintitv 

of  /H.'l>l'li^  Hh  tMlliiet,  ah  il  wcrr,  being, 


obliged  to  link  itwlf.  To  enable  it  to 
dive  so  admirably,  it  collocts  n  «intintity 
of  blood  on  the  right  side,  //»*•  samr  a*  U 
fonnd  to  64K  the  oitM  trith  thoafi  peraons 
emplnt^ed  in  dicinff  for  fwarh." — Dr. 
RiU'V,  at  tbc  OHflim;  of  llic  British  Amh>- 
rifttinii  ni   Uri-^tot,  \HM\^  w\^\xiKA  va.  ^.SclR. 
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were  opone<l,  and  the  saii*!  ptisscil  through  bierps  to  collect  Ihu  sheHiv. 
These  agniu  were  jtassed  through  nine  sieves  to  iissort  the  <|tuilitirM^  and 
U»e  snialhjst  sold  as  seed-itcfirls. 

The  manner  of  catching  them  in  the  West  Indies  differs  very  little 
from  this  mode.  The  employment  is  considered  very  unlicaUliy,  and 
the  divers  are  continually  in  danger  from  sharks.  Among  the  Colchi, 
during  the  first  century  of  the  Christian  era,  bo  dangerous  \ra9  this 
basiuess  considered,  that  condemned  criminals  were  entirely  and  solely 
employed  in  it  *. 

Since  the  British  have  held  possession  of  the  Island  of  Ceylon,  the 
pearl-iishery  has  been  a  monopoly  in  the  hands  of  government.  It  is 
now  a  more  important  business,  and  carried  on  with  greater  skill  and 
tact.  About  twelve  miles  from  Manaar,  and  in  the  gulf  so  called,  lies 
the  Bay  of  Cundotchy,  on  which  is  a  small  town  of  tiie  same  name.  Off 
hero  the  fishing-banks  lie,  and  extend  several  miles  along  the  coast  from 
Manaar  Sound  to  Arippn.  The  principal  one  is  about  tAventy  miles  out 
to  sea.  At  this  town,  scarcely  inhabited  except  during  the  fishing  time, 
.'dl  the  boats  collect  in  the  beginnii»g  of  the  season  ;  few  of  them  belong 
to  the  island,  and  most  of  them  are  brought  annuaUy  from  the  civwt  of 
Coromandel  and  Malabar.  The  iishiiig  is  coniined  to  one  soii^on,  and 
begins  generally  aliout  the  second  week  in  Fubruar)'.  The  first  thing 
that  is  then  done  ia  to  sell  by  auction  to  the  higbest  bidder  the  right  of 
fishing  for  the  season,  aad  he  either  catches  all  himself,  hiring  the  boats, 
or  lets  out  the  privilege  to  others.  The  fishing  seldom  continues  above 
thirty  entire  days,  for  though  it  may  be  carried  on  till  the  15th  of  April, 
yet  owing  to  holidays,  storms,  and  other  causes,  they  seldom  work  more 
than  this  time  in  the  two  months.  It  is  found  necessary  to  leave  the 
banks  from  four  to  seven  years  to  recruit,  so  that  parts  only  are  annually 
disturbed.  Each  boat  carries  twenty-one  men,  ten  of  whom  are  divers, 
and  one  the  Sandel  or  head  boatman.  At  ten  o'clock  at  night,  on  a 
signal,  the  boats  leave  Condotehy  together,  with  the  land-breeze,  and 
reach  llie  banks  about  day-Iiglit.  They  immediately  begin  diving,  and 
continue  till  the  s<!a-breeste  sets  in.  The  divers  are  very  expert,  and  go 
dovni  by  fives,  so  that  there  is  always  one-half  resting.  They  rerjuire 
no  ;isHiBtance,  except  a  stone  to  their  fuet,  a  net,  and  a  rope.  From 
their  earliest  infancy  they  are  accustomed  to  the  exercise,  and  fearlessly 
descend  to  the  bottom,  at  a  depth  of  from  five  to  ten  fiithoms,  in  search 
of  the  treasure.  The  time  they  generally  stay  below  is  about  two 
minutes,  but  some  have  been  known  to  exceed  seven.  To  coutinue 
longer  than  this  is  supposed  to  be  impossible.  On  coming  up  they 
gonendly  discharge  water  from  thf  noF»e  and  mouth,  and  occa-Hionally 
blood.  The  cargo  of  one  boat  may  amount  to  thirty  thousand  oysters, 
if  the  divers  have  been  industrious  and  successful. 

On  landing  them,  some  merely  throw  them  on  mats  to  rot  in  the 
open  air;  others  bury  them  in  enclosed  i>its  about  two  feet  deep,  till  the 
animal  has  dried  up.  For  sorting  them  they  nkake  use  of  brass  plates;, 
perforated  with  biles  o(  ditfiTont  sizes.  The  piercing  is  accomplished 
by  an  instrument  peculiar  to  the  natives,  and  which  they  use  M'ith  much 

ArrhtrAcui.  \.  \yi. 
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ingenuity.  It  is  a  coniwU  piece  of  soft  wood,  ou  lega,  with  pita  for  llic 
larger  pearls.  The  siiialler  ones  are  beaten  in  with  n  wooden  mallet. 
The  drilling  instruments  are  iron  Rpin<lle.s  of  various  sizes,  and  are  fume<l 
round  in  a  woodtn  lK:;ad  by  means  of  a  bow,  while  the  pearl  is  occa- 
sionally moistened  witli  a  Uttle  water*. 

In  the  Persian  Gulf  there  are  two  seasons,  but  shells  arc  fished  for 
chieHy  in  July,  August,  and  September.  The  dirers  uho  u  piece  of  bom 
to  compress  their  nustrils,  and  bees'  wax  to  stop  their  earsf. 

In  Ca]iforni;i,  the  banks  (which  arc  there  called  Hoslias)  lie  in 
three  or  four  fathoms  of  water,  and  the  6sliery  is  cturied  on  by  dirers, 
but  owing  to  the  little  depth  at  whic-li  they  are  found,  with  neither 
laliour  nor  difficulty  J.  The  fishery  at  Colombo,  in  Ceylon,  was  at  one 
time  very  productive,  but  some  years  ago  it  entirely  failed;  and  though  it 
has  been  lately  (1825)  resumed,  the  success  has  been  small  §.  These 
sudden  failures  occasionally  occur  in  most  banks  |{,  but  we  have  not  mot 
with  any  satisfactory  explanation  of  the  cause.  In  the  Red  Sea  this 
species  holds  the  first  niuk  among  pearls,  and  is  called  the  Lvlu  rl  lierher 
— I,  e.  the  pearl  of  Berber,  or  Beja,  in  the  country  of  tiie  shephcrtls^T. 

r'*f A-.— Resides  the  pearls,  the  shell  and  fish  are  both  used.  The 
former  in  the  manufacture  of  knives — for  inlaying,  in  the  constructing 
of  ornaments,  Sec;  and  the  tatter  as  food.  The  nacre  is  generally  sepa- 
rated from  the  extcmnl  part  by  the  lapidary's  mill  or  aqua  fortis,  and 
cut  up  by  instruments  made  expressly  for  the  purpose**.  The  inlaying 
of  raother-of-pcail  has  been  brought  to  high  perfection  at  Jei-usnlem; 
great  quaniiti<-*3  of  the  shell  are  carried  daily  from  the  Red  Sea  to  that 
place,  and  of  these,  all  the  fine  works — the  crucifixes,  the  wafer-boxes, 
and  the  beads  are  made,  which  arc  sent  to  the  Catholic  countries  of 
Soutli  Americatt.  We  may  suppose  the  Romans  were  ignorant  of  this 
art,  as  Pliny  makes  no  mention  of  it.  The  fish  is  eaten  by  tlie  lower 
classes  of  the  Singhalese,  either  fresh  in  their  curries,  or  cured  by  drying. 
In  this  latter  state  they  are  carried  to  the  coast  of  Hindoostan,  and  dis- 
posed of  there  J|.  In  the  Island  of  Gorgona,  also,  they  are  used  by  the 
Indians  and  Spaniards,  and  hung  on  strings  to  dry.  If  eaten  raw  they 
taste  coppery;  but  when  boiled  are  considered  good§§.  The  aborigines 
of  California  were  ignonint  of  the  use  of  the  pearl,  but  they  used  the 
fish,  throwing  it  on  the  fire  to  get  at  it  and  cook  it  ||||.  It  is  said,  also, 
that  on  the  discovery  of  Mexico,  the  Spaniards  found  these  gems  in  use 
and  esteemed  by  the  Indians,  but  that  from  the  same  manner  of  killing 
the  animal  their  colour  and  lustre  were  destroyed.  In  the  Society 
Islands,  the  Indians  manufactarc  their  fish-hooks  out  of  this  shell,  the 
glitter  of  which  ser^'es  instead  of  bait^Tir. 

Besides  being  used  as  an  ornament,  pearls  were  formerly  in  high 
estimation  as  a  medicine,  and  given  in  cordial  potions;  but  as  they  differ 
ia  DO  respect  from  any  other  calcareous  earth,  thoy  hare  been  long  neg- 


*   A  italic  RcsearchtM,  %tt  supra. 
f  M'CuUochy  Art.  Pkahl. 
J  H'lMtory  of  CafifornM^  I.  49. 
g  Jffber,  n.  Ifi.i. 

II    Tiictitmnaire    VnivortcUt   liv  In   Gio- 
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%  BriKt,  VII.  333, 
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i&2 


IMICAL  V6BH  OP  TKSTACSA. 


lected,  and  are  now,  we  believe,  nerer  administered*.  The  ladies,  how- 
ever, still  u^o  ji  cosmetic  under  the  nann-  of  poiiH-poiTder.  hut  which  i«, 
notwirhstandinf:,  luidcrstoofl  to  be  metallic. 

The  most  reniiitkable  peiuU  uf  uiodcm  times  are,  one  which  was 
in  the  possession  of  Philip  IL,  in  1574,  as  large  as  a  pijfeon's  egg;  one 
mentioned  hy  Ttivemier  in  the  hands  of  the  Kmperor  of  Persia  in  151)3, 
and  which  was  purchased  of  an  Arab  for  the  extraordinary  sum  of 
110,400/.;  and  that  of  the  Kmperor  Rudolph,  mentioned  hy  Boetiuft, 
called  La  I^rrrgritia^  of  the  aliape  of  a  pear,  weighing  thirty  carotsf. 
In  Kurope,  in  common  with  all  jewels,  they  are  Bold  hy  tlic  airM.  In 
Asia,  the  weigiit  differs  in  different  states.  At  Bombay  and  Madras 
pearls  are  valutd  by  two  kinds  of  weights,  real  and  nominal;  by  the 
former  they  are  weighed,  by  the  latter  sold  J.  in  the  fonner  country, 
pearls  of  a  "  white  water"  arc  most  sought  after,  but  the  Indians  and 
Arabs  prefer  those  of  a  "yellow  water  §." 

Artificial  pearls,  of  which  ilie  Romans  appear  to  hare  been  ignorant, 
are  made  nf  thin  glass  beads  lined  with  the  scales  of,  or  a  white  powder 
from  the  l>elly  of  the  bleak,  {Ct/priiius  AUtuntuM^  Linn.,)  and  filled  with 
was.  To  obtain  a  pound  of  scales,  four  thousand  fish  are  necessary,  and 
(brse  do  not  produce  four  ounces  of  the  essence  d'orienty  as  the  perlaceous 
substance  is  tenned.  At  St.  John  de  Maizel  in  the  Challonnois  is  n 
manufactory  in  which  ten  tliousaud  pearls  are  made  daily  ||.  From  the 
facility  and  accuracy  with  which  these  are  manufactured,  the  price  of 
the  real  iwticic  in  modem  times  has  much  declined.  Ahand^iome  neck- 
lace of  Ceylon  jicarls  smaller  than  a  pea,  costs  from  seven  hundred  and 
fifty  to  thirteen  hundred  and  fifty  dollars;  but  one  of  pearls  n1>out  the 
size  of  pepporcoriis  may  be  had  for  about  sixty-five  dolLirs;  the  pearls  in 
the  former  selling  at  five  dollars  each;  those  of  the  latter  at  thirty-sevon 
cent4. 

The  imporlatiun  of  mother-of-pearl  shells  in  England,  in  1832, 
amounted  to  seven  hundred  twenty-one  thousand  five  hundred  and 
twenty -seven  pounds  weight  If. 

(To1>e  continued.] 
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^        THE  PIME- APPLE  PLANT  AND  ITS  FIBRE.  ^ 

f  W«  OTO  indebted  for  the  followmi;  account  tu  the  spirited  individual  who  in  endea- 
vouring iu  lUiU  llic  oiunlion  or  our  Wo&t  India  proprieturs  to  thifi  new  cmploy- 
ni&'nt  uf  Inbuur  and  capital.  Tlii»  Krnttciiino  L'Kp!aiuud  Ids  vIuwh  un  tlio  subject 
to  A  wdect  party  of  M-ii^ntiflc  pi'rsons  oikI  others,  who  mtt  at  lliu  trallerj-  of  Prac- 
tical Scienct',  for  the  purpose,  on  June  8t}i.  ] 

Tins  plant,  which  has  hitlierto  been  valued  solely  as  ministering  to  the 
luxuries  of  the  laMe,  has  latoly  harl  a  new  interest  attached  to  it  from 
the  discovery  of  a  fibre  contained  in  its  leaves,  possessing  such  valuable 
properties,  that  it  >vill,  in  all  probability,  soon  form  a  new  and  important 
article  of  commerce. 

This  hbre  is  found,  on  comparison,  fur  to  surpass  in  delicacy  of 
toxture,  those  materials  which  now  form  the  basis  uf  our  woren  nuuiu- 
factures  :  of  these  (he  principal  are  silk,  wool,  cotton,  and  flax.  Silk  is 
a  continuous  6brc,  often  extending,  without  interruption,  to  the  length 
of  1000  feel;  viewed  under  the  microscope,  it  is  found  to  be  perfietly 
cylindrical,  beautifully  smooth,  glossy,  and  tram^paront.  The  best 
kind  of  prepared  silk  varies  from  ,j'a„th  to  ,.'„„th  part  of  an  inch  in 
diameter.  Wool,  on  the  other  hand,  is  a  rough  L-ylindrical  fibre,  wliieh 
appears  as  if  plated  with  irregular  scales,  the  edges  of  which  overlap  each 
other;  though  invisible  to  the  naked  eye,  its  roughness  may  be  easily 
detected,  by  drawing  a  fibre  between  the  fingers,  in  a  direction  from  its 
end  to  its  root.  It  varies  greatly  in  both  length  and  size,  the  diameter 
of  very  fine  wool  being  from  ^^^th  to  ,j'„„*^^  P'^'*'  J^^  ^^  inch.  Cotton, 
being  the  down  of  a  seed-pod,  has  peculiar  characters,  a  tliin  continuous 
tube,  presenting  the  appearance  of  a  tluttened  and  twisted  cylinder, 
arising,  ])robably,  from  the  compression  which  the  fibre  undergoes  before 
the  opening  of  the  pod  :  its  diameter  is  about  the  ,oo«tb  part  of  an  inch. 
Flax,  in  many  respects,  differs  from  the  foregoing  materials ;  a  filament 
of  silk,  wool,  or  cotton,  admits  of  no  division,  while,  on  the  other  hand, 
each  filament  of  ilax  is  a  fasciculus  or  biuidle  of  fine  fibres,  connected 
by  thin  membrane,  and  the  natural  glulen  of  the  plant.  Thftse  fibres 
may  be  termed  ultimate,  as  they  admit  of  no  further  subdi^-iston :  they 
are  cylindrical  tubes,  disposed  pundlcl  to  each  oilier,  and  having  the 
appearance  of  innumenible  joints ;  tUoir  diameter  varies,  in  diflfurent 
flaxes,  from  r^-th  to  o^'^^tb  part  of  an  inch. 

The  fibres  of  the  pine-apple  plant  are  also  disposed  in  fasciculi,  each 
apparent  fibre  being  an  assemblage  of  fibres  adhering  together,  of  such 
exceeding  delicacy,  as  only  to  measure  from  j^'poth  to  ,i^oth  part  of  an 
inch  in  diameter  ;  viewed  under  the  microscope,  they  bear  considerable 
resemblance  to  silk,  from  their  glossy,  even,  and  smooth  texture.  They 
appear  altogether  destitute  of  joints,  or  other  irregularities,  and  are 
ri'markably  transparent,  particularly  when  viewed  in  water :  they  are 
very  elastic,  of  great  strength,  and  readily  receive  the  most  delicate  dyes. 
This  last  fact  appears  singular,  when  we  bear  in  mind  the  resistance,  if 
wc  may  be  allowed  the  expression,  which  flax  offers  to  dyes.  With 
much  troubk\  and  by  long  processes,  flax  will  receive  a  few  dark  and 
dingy  colours :   all  light  and  brilliant  ones  it  wUoUn  \e«%\&^  >Jfts-:^  \«»-vi»iv 
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enter  the  fibre,  but  merely  dry  upon  it  externally,  and  after\vards  easUjr 
pL'cl,  or  rub  ofiF, — in  short,  it  may  be  said  to  be  painted^  and  not  dtfed. 


The 


I 


preparation  ot  t!io  pine-fibrc  is  exceedingly  simple.     If  a  leaf 
of  this  plant  be  examined,  it  will  be  fuuiid  to  consist  of  an  as^embliige  of 
fibres   running   parallel  from   one  extremity  of  the  leaf  to  the  other, 
cmbcdfU'd  in  the  soft  pabulum.     All  the  process  necessary  is  to  pass  the  ^^ 
loaf  under  a  ^^  tilt  hammer,"  the  rapid  action  of  which,  in  a  few  sccands,,^| 
completely  crushea  it,  without  in  the  slightest  degree  injuring  the  fibre,  ^P 
which  remains  in  a  large  skein,  and  then  requires  to  be  ririRed  oat  in 
soft  water,  to  cleanse  it   from  its  impurities,  and  be  afterwards  dried  in 
the  shade.     So   simple  and   so  rapid   is   the   process,  that  a  leaf,  in  a 
quarter  of  an  hour  after  having  been  cut  from  the  plant,  may  be  in  a 
state  (it  for  the  purposes  of  the  manufacturer,  as  a  glossy,  white  fibre, 
with  its  strength  unimpaired  by  any  process  of  maceration,  which,  by 
inducing  partial  putrefaction,  not  only  materially  injures  the  strength  of 
flax,  but  also  renders  it  of  a  dingy  colour. 

The  pine-plant  aliounds  both  in  our  East  and  West  India  possessionSf 
and  may  be  easily  ])ropngated  from  the  crown;  the  offsets  from  round 
tlie  bjLSP  of  the  fruit,  which  often  amount  to  upwards  of  twenty  in 
number;  and  from  the  young  plants  which  spring  trom  the  parent  stem  ; 
its  cultivation  rt-qulrcs  hut  little  care  or  expense,  and  tbo  plant  is  of 
such  a  hardy  growth,  as  to  be  almost  independent  of  those  casualties  of 
weather,  which  often  prove  so  detrimental  to  more  delicate  crops — it  is 
one  of  those  plants  which  Nature  has  scattered  so  profusely  through 
tropical  region?,  whose  leaves  aru  thick  and  fleshy,  to  contain  a  large 
supply  of  nourishment,  and  covered  by  a  thick,  glazed  cuticle,  which 
odiuits  of  so  little  evaporation,  that  many  of  the  tribe  \\\\\  thrive  upon  a 
barren  rock,  where  no  other  plant  could  live.  From  the  large  portion  o 
oxalic  acid  which  the  leaves  also  contain,  no  iuiimal  will  touch  them, 
and  they  are,  therefore,  exempt  from  the  tres<ipusse5  of  cattle,  Ac, 
indeed,  no  greater  proof  of  the  hardiness  fif  the  plant  can  he  given,  than 
tlic  fact,  that  in  many  places  where  lands  have  been  under  tillage,  and 
have  afterwards  been  abandoned,  and  allowed  to  return  to  a  state  of 
nature,  the  pine-apple  plants  form  the  only  trace  of  former  cultivation  ; 
every  other  cultivated  plant  bus  died  away  before  the  encroachments  of 
the  surrounding  wood,  while  they  alone  have  remained  increasing  from 
year  to  year,  and  have  spread  into  large  beds. 

In  adverting  to  the  present  state  of  our  West  Indian  colonies,  we 
cannot  but  think  that  the   discovery  of  this  fibre  will  prove  fo  them 
most  valuable  acquisition,     llie  small  amount  of  labour  and  of  capital 
requisite  for  the  cultivation  of  the  plant,  its  hardy  growth,  its  abundant 
produce,   the   facHity  with  wliich   the   fibre  may   be  pre]>ared    from   its 
leaves,  the  tritling  cost  at  which  it  can  he  brought  to  market,   and  the 
tbIuc  attached  to  it,  as  an  article  of  commerce,  by  those   manufacture 
to  whom  it  has  been  submitted,  seem  fully  to  justify  the  opinion  thai  i 
is  calculated  to  open  a  new  source  of  wealth  to  the  colonies,  and  becomi 
a  staple  and  valuable  article  of  British  mnnufucturc. 
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A  "  Vecillionthy — Homaopathy. 
The  new  medical  doctrine,  designated 
Uomieopathy.  appear:^  to  be  spreading 
ill  Kn^iand :  at  least,  it  is  now  a  frequent 
Biilijert  of  conversation  and  inquirj'. 
As  laught  and  practised  by  its  bonest 
professors,  it  is  by  no  ntcnns  uninter- 
esting to  tbc  general  observer,  whether 
he  be  or  l>e  nut  a  believer  in  its  etficafv. 
We  are  not  about  to  dispute  the  prin- 
ciples, nor  examine  the  evidence,  upon 
wiiicU  the  system  is  ba-sod,  but,  inde- 
pendenil)'  of  these,  there  is  a  part  of 
the  practice  of  the  homicopatbists 
which  every  son  and  daughter  of  Adam 
must  wish  to  1)6  true,  and  for  this  rea- 
son,— that  every  one  of  them  is  at  ■ome 
time  or  other  a  medirine-tnker;  and 
at  no  time  whatever,  if  they  be  sane,  a 
willing  recipient.  The  praoiipe  we  refer 
to  as  so  generally  interesting,  is  the  in- 
conceivably small  rjuanlity  of  medicine 
prescribed  in  every  case  without  excep- 
tion. Any  quantity  so  large  a^  the 
visible  fraction  of  a  grain,  is  never 
exhibited.  In  the  homflcopaihic  phar- 
maoopoiot  the  '*  decillionth  of'  aarain" 
of  a  mvdical  substance  is  a  usual  dose. 


and  even  a  small  part  of  this  fraction 
is  sometimes  prescribed. 

The  term  "deinUionlh"  is.  perhaps, 
as  new  to  most  of  our  renders  as  it  was 
to  us ;  we  had  never  exceeded  ••  tril- 
Huns"  in  our  widest  excursions  front  the 
numeration-table,  and  we,  Ihereforc, 
from  a  lore  of  correctness,  proposed  to 
obtain  a  notion  of  the  quantity  denomi- 
nated "  the  dec illiunlh  of  a  prain.'* 
Never  was  "  the  ayonu  of  precise  eon- 
ceplion"  more  exquisitely  acute.  We 
had  not  the  sliirhtest  previous  Idea 
of  the  unapproachable  minuteness  of 
the  magnitude  in  question,  and  wer* 
absolutely  lost  in  our  sttt-mpts  to  ar- 
rive at  the  proposed  [subdivision,  even 
when  armeri  with  '*  millions"  as  our 
divisors.  We,  thcrofbro,  desisted  in 
despair^  scrutchini^  out  the  formula 
graphically  upon  our  blotting  sheet, 
portrayiu}^  the  grain,  (say  of  opium,) 
rolled  mio  a  spherule,  which  boosted  a 
diameter  of  two-tenths  of  an  inch- 
actual  admeasurement,  and  placing 
beneath  it  the  formidable  fraction,  cer- 
tainly no  vulgar  one.  whatever  the 
schooloiaster  may  assert. 


Briggft,  the  celebrated  maihematician^ 
■who  stands  alone  as  havinf;  left  behind 
him  a  few  numbers  ui  the  fifty-ninth 
derimal  place,  is  hcru  beaten  by  a 
length! 

If,    after  all    our  labours,   we   were 
asked  about  how  long  a  grain  would  last 
for  the  prescriptions  of  an  homiDopatUiat 
in  very  extensive  practice,   we   should 
confess  our   utter  inability  to  give  an 
answer:  wo  could  say,  indeed,  that  the 
population  of  the   worM,   takint^   it   at 
seven  hundred  millions,  and  every  indi- 
vidual Bu  mortally  sick  as  to  require  a 
dose  per  second  for  twenty  years  buo- 
eessively,  would  pi-oduce  no  sensible  di- 
tainution  in  our  aphorule;  nay,  it  lUo 
etrth  coataiaed  a   thousand   miUiun», 


and  if  there  were  a  thousand  millions 
of  such  worlds,  and  if  each  inhabitant 
lived  for  a  thousand  years,  they  might 
each  lake  a  dose  per  second  during;  their 
whole  existence,  and  more  than  half  the 
grain  would  still  be  left  unconsumed  ! 
What  a  prospect  for  the  dru^-trade  I 
All  but  brewers*  druggists  will  be  anni- 
hilated. The  gulden  head  of  Glauber 
would  itself  become  a  drug,  and  Apo- 
thecaries' Hall  be  shut  up;  for  all  drugs 
will  then  be  drugs,  which  it  is  said  they 
often  are  nol  in  the  present  day.  This  ia 
not  banter;  let  those  who  think  it  ia,  try 
at  a  "  decdiionth,"  as  we  have  done,  and 
if  they  arrive  at  it,  and  exhibit  it  phrsi- 
ca\\^,  <iNe\v  N!\t.\i  lUe  aid  of  the  oxjny- 
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llery,  (rrantinp  it  to  possess  th*  tnar- 
llous  powers  wluch  were  uoiu  to  be 
attributed  to  it  hy  a  ri-rfrt'on/ exhibitor,* 
they  will  have  dune  a  deed  which  would 
be  very  like  bringing  "nothing  into 
existence. 

Slill  the  genuine  hoTnmopathist  pre- 
hes  **  a  very  small  part"  of  thin  de- 
Uionlh  of  a  grain,  and  believes  in  the 
rtue   of  his  dose.     Nay,   ono  of  the 
eat   teachers  of  the  doctrine,  in  his 
etiral  instructions  urges  "that  the 
;rce  of  aitonUQlion  be  fnilhlully  idi* 
cd,  for  the  energy  iiiid  the  duration 
the  action  of  the  dose  are  different 
every  detrrce,  and  that  coD8C*i|uoiiily 
Bubtitiluiian   of   cue  of   them    for 
another  can  never  be  a  matter  of  indif- 
ference.'*! 

The   mode  hy  vshicli  this  excessive 

ntlcnuatioii  is  believed  to  be   allainod 

uy  not  immediately  sup^esit  itself  to 

rsuns  unacquainted  wiih  llie  subje(*t. 

ie  operation,    however,   i^   a   simple 

one,  and  thou^ch  the  result  will  certainly 

be  im|>erceptibte  to  (he  senses  of  non- 

bciiuvers  in  hoioccoputhy,  they  cannot 

dispute   the   rationale  of  the  process. 

Pissuive  a  yrain  of  the  substance  to  be 

taken  in  one  humircd  drops  of  alcohol ; 

to  one  drop  of  the  solution  add  ninftif' 

nine  drops  o/alcofutlf  then  to  one  drop 

of  thi*    latter    solution  add  another 

ninety 'nine  drops  ofalcohoit  c^^  so  on, 

the  number  of  thirty  times.     If  wo 

mil  that  a  drop  of  the  tir»t  solution 

ntained  the  ,Utb  of  a  j^ruin  of  the 

s^ulved  substance,  iind  which  cannot 

disputed;  then  a  druii  of  the  second 

ill  contain   the   tsi^ctn' — o"0  of  the 

ird  T8n&,i,oib,and  one  of  the  thirtieth 

1  couiuin  no  more  than  the  **decil- 

ntU"  of  the  grain  ! 

Upon  quantities  of  this  extremely 
minute  magniiude.  and  even  upon  very 
ftuinll  friutiiins  of  such  extremely  mi- 
nulo  quanittioa  do  the  professors  ol 
the  hom»opaihic  system  depend  fur 
the  cure  of  all  the  diseases  and  I'unc- 
ional  derangements  that  **  tlebh  is  heir 

"  The  snaro  or  A  AU, 

Iha  MM  thoutan'itii  purl  vf  Uie  uut  or  a  wima, 

TKK  MllAIOM  itP  MILUOH  UoiV*  U  IMgoUled." 

80  sang  tlie  Post  op  thh  A»itLAiDK.*rRBn- 
OALLxav  EsTAnLtffHMaNT,  Mr.  •••••,  but 
he  slily  ftdded  ( aside  j, 
]  knev  Nsw  knne  botler,  Kt  knew  (hat  Nbw  Ued. 
;  Kflw  VH  the  ciUubilor  of  the  Micto« 
*pe. 


Hopei  dtf^rred.     Second  Sene$, 

A  Journal  of  the  "Patents  for  Inven- 
tions' BiU."     Session  1B371 

14lh  Feb. 
Patents  for  Inventions. — Bill  to  alter 
and  amend  the  Patent  Laws,  and  for 
better  securing  to  individunU  the  benc- 
(it  of  their  inventions,  ordered 'io  be 
brought  in  by  Mr.  Mockinnon*  ond  Mr. 
Bainesf. 

15lh  Feb. 
Patents  for  Inventions"  Bill,  *'  to 
amend  the  practice  relating  to  Letters- 
Patent  for  inventions,  and  lor  the  better 
encouragement  of  arts  and  manufac- 
tures," presented  and  read  1":  to  be 
read  2*  on  H^ednesday,  Ist  of  Marcb| 
and  to  be  printed, 

Ist  March,  (14  Days  from  first 
Reading.) 
"  Pntents  for  Inventions*  Bill — Second 
Reading  deferred  (for  forttf-two  days), 
till  Wednesday^  )2lh  April.' 

1 2th  April,  (56  Days  from  First 

Heading.) 
"  Patents  for  Inventions'  Bill — Secom 
Reading  deferred  (for  thirty  five  days)i 
till  Wednesday  WtUof  May." 

17th  May,  (01  Days  from  First 
Heading.) 
No  notice  of  the  Bill  in  the  "  Votes 
and  Proceedings  of  the  House  of  Cooi' 
mous"  of  this  day. 

Isl  June»  (IOC  Days  from  First 
lUading.) 

"  Patents  for  Inventions'  Bill — Second 
Reading  (deferred  for  twenty  days), 
on  Wednesday  21st  June." 

21«t  June,  (12fi  Days  from  Firtt 
Reading.) 

**  Pntents  for  Inventions'  Bill"  standftj 
ns  No.  2.  amonij  the  **  Dropped  Order** 
of  this  day.    Could  a  more  deplorable' 
picture  be  exhibited? 

Cambridge  Observatory  Operatioru 
in  1836. 

*'Thk  two  principal  objects  kept  in  view 
in  the  system  of  observations  now  car- 
ried on  at  the  Observatory  are  the  same 
as  in  former  years:  viz.,  to  maintain  an 
unbroken  series  of  observations  of  the 
sun,  moon,  and  planets,  and  t^  exbibiC 
•  MtiuWt  fat  VjTOLm'0j3&» 
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t1)e  results  of  these  observations  oooi- 
pletely  reduced  and  compared  with 
iuhlcs,  so  as  to  be  quite  ready  for  any 
ftcientific  application. 

*'  The  subordinate  observations  arc. 
tluMO  of  moon-culminating  stars  to  serve 
in  conjunction  with  obser\ation3  at  other 
stations  for  determining  geograpliical 
lonj^itude^;  observations  of  occultaiions 
of  Axed  stars  and  planets  by  the  moon, 
and  eclipses  of  Jupiter's  satellites  for 
the  same  purpose;  micrometer  measure- 
ments of  difTtfrences  of  north  polar  dis- 
tances with  the  equatoreaU  for  the  more 
correct  determination  of  the  parallaxeii 
and  apparent  diameters  of  certain  of 
the  hi'avenly  bodies;  and  observations 
with  the  transit  and  ujural  circle  for 
as&i<£iilnf{  the  exact  positions  of  stars 
occurring  incidentally  J  n  the  other  ob- 
sert'ations. 

"  From  iho  commencement  of  the 
current  year  to  the  present  time,  the 
established  system  of  obsenalions  hub 
been  followed  up,  with  the  addition,  in 
llie  months  of  February  and  March,  of 
an  extensive  series  of  obser\'ation8  with 
the  circle  and  equatorenl  of  Mars  and 
of  stars  near  him.  with  the  view  of  de- 
termiuin^,  in  conjunction  with  contcm< 
poraneuuii  observations  in  the  southern 
hemisphere,  the  parallax  of  that  planol. 
These  observations  were  made  under 
favourable  atmospheric  ciixumstiinccs. 

"  The  delay  in  the  completion  of  the 
Northumberland  telescope  has  been  oc- 
casioned by  the  illness  of  Mr.  Simnis. 
It  is  expected  to  be  erected  in  the  couvsu 
of  the  month  of  June." 

The  observations,  since  the  24tH  of 
March,  1836,  have  been  made  under  the 
direction  of  Prof.  Challis,  who  then  suc- 
ceeded Prof.  Airy. 

The  volume  containing  the  observa* 
lions  from  the  above  date  to  the  end  of 
the  year,  will  be  ready  fur  publication 

next  month  (August), Ueporl  of  the 

Observatory  Syndicate^  May  20,  1837. 

PiHse  Subjects,    1837,     Institution   t^f 
Civil  Engineers. 

The  Council  of  the  Institution  of  Civil 
Engineers  ha\e  lately  prmted  and  dis- 
tributed the  following  resolutions,  re- 
spet'iini?  the  "  Annual  PremiurasV 
provided  for  by  the  late  Mr.  Telford. 

**  IsU  The  promiuins  shall  lie  huno- 
rary,  or  honorary  and  [wcuniary,  or  pe- 
cuniary simply. 

•  iSee  Vot  I.,  p.  306. 


"  2nd.  The  honorary  premiutni 
consist  of  a  Telforrl  medal  struck 
gold»  fritver,  or  bronze. 

**  3rd,  The  honorary  and   pccum 
premiums  to  consist  of  a  Telford  medi 
and  such  sum  of  money  as  the  circui 
stances  of  the  cose  may  seem  to  requii 

"  4111.  That  all  communications  mat 
to  the  Institution  wUl  be  considered 
subjects  for  the  premiums,  no  distinc- 
tion  being  made  in  awanling  the  pre- 
miums between  the  communications  of 
members,  associates,  or  others   in    no 
way  connected    with    the    InstitUti< 
whether  natives  or  foreigners . 

"  Sth.  Tlie  Council  will  not  allow  ex- 
ertions in  aid  of  the  Institution  to  go 
unrewarded;  tlicy  consider  that  thoa^H 
who  forward  the  ^^reat  objects  which  tl^H 
Institution  have  in  vi^.*,  as  entitled  t^^ 
the   marks  of  distinction   which   these 
premiums  will  confer." 

In  the  resolutions  of  a  Council,  held 
in  February,  1833.  the  following  mor^^ 
specific  instructions,  as  to  the  subjecl^H 
for  which  the  premiums  would  be  give^H 
will  be  found. 

*'  1.  Descriptions,  accompanied  by  plans 
and  explanatory  drawings,  uf  any  work 
in  civil  engineering,  ns  fur  as  absolutely 
executed,  which  shall  contain  authentic 
details  of  the  progrosa  of  the  work+. 

f  Sineaton'a  account  of  tho    Ed^Kt 
Lij^ht-liouM*  was  [Hiiutvd  uut  as  an  exAmi 
hy  this  Council,  Imt  in  tho  rceently-dii 
but4-'d  cumiuunieatiou  Sinuatoii  ih  not 
tioued,  au(]  titers  is  an  unfortun/kti^  Mutnti^ 
Lutluu    of    Mr.   TiniperIey*H  lu-count   and 
dmwin;^  of  the  Dockti  pxtM^utc^l  at  I  lull  by 
Mr.  James  Walker.     I(  in  ^aid^  in  a  nHif4 
nmbiguous   not«,   **  tlut   the  miuiuacript  uf 
thi»   eonimuniciilion    is    a    meet   beam 
mo^lcl    for   imilatiou.**      Wc   conaider 
RubBtittition    ur^ortunnJ^,   bccaiuei    to 
iiutliing  of  its  arraj)};riiit-nt,  itd  p«Tikpicutl 
its    fullnetts   without    oVL-rtlow,    SniMil 
Kdyslone   Ima  long   ago  fuuiKJ  a  place 
vv^ry  library,  and  in,  tlierefon>,  erutily 
siblf  to  yvery   pfwoii,   uhcrcas,   Mr. 
perley's  jurcuunt,  howevt*r  incriturioits, 
been  publislieil  hut  a  few  months,  and 
only  in  the  first  volume  of  the  TraruKctic 
of  the  Institution.     The  notu  is  amSi^ 
becAUHo  **  innniiHcript,"  ace<tnling  both 
Johnnon  an<l  the  usual  aeccptuiion,  could 
pOfwbly  hv  fotiii'l  in  a  printat  vi 
thereforCi  a  cnntliilat^.-  at  a  di 
coneeiTe  t1i»t  t)ie  nuuiuHcrtpt,  re 
OH  so  worthy  of  imitjition,  could  be  c< 
only  in  the  arohivm  of  tbt*  IiiMtituUt 
therefore,  believe  it  to  be  beyond  hii 
,  Kw  uixvcvuk  ciuu&<&aiJu«   «n    circi 
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*"  "  2.  Models  or  drawings,  with  descrip- 
tions of  useful  engines  and  inachincii: 
plans  of  harbours,  bridges,  roads,  rivers, 
canals,  mines,  &c.;  surveys  and  scc- 
L  tions  of  districts  of  cuuiitry. 
I  "  3.  Practical    Essays    on    subjects 

P  connected  with  civil  engineerings  such 
f        as  geolofry,  mineralogy,  chcnftistiy,  phy- 

L sicB.  mechnnic  arts,  statistics,  agricul- 

^Ktorc,  &c.,  together  with  models,  draw- 
^^Hligs,  or  dtiscriplions  of  any  now  and 
^^  useful  apparatus,  or  instruraenls  applic- 
able to  the  purposes  of  engineering  or 
surveying."' 

The  words  in  italics  in  Art.  4lh  have 
been  so  marked  by  us.  We  observed 
upon  Ibis  liberal  extension  of  tbc  class 
of  candidates  soon  after  its  first  promul- 
gation*, and  wbeu  we  felt  it  a  duty  to 
contrast  it  with  an  act  of  an  oppoijite 
character,  on  the  part  of  the  Franklin 
Institute  of  the  State  of  Pennsylvania, 
viz.,  tliat  of  indirectly  narrowing  the 
circle  of  those  who  might  be  bonefileil 
hy  a  bequebt  of  similar  character  en- 
trusted to  their  care.  Wo  at  that  time 
appealed  to  the  justice  of  the  Franklin 
Institute  for  a  revision  and  correction 
of  their  announcement  of  *'  Scoll's 
Legacy  Premium."  Ii  appears  we  did 
so  in  vain,  for  on  the  wrapper  of  the 
last  number  of  their  Journal  <ApiiL)» 
which  has  been  received  in  England. 
the  advertisement  (and  we  fear  it  is 
stereotyped,)  x?,  still  addressed  to  the  in- 
genious of  the  United  Stales,  as  the  only 
**  ingenious  men  and  women  ^vho  make 
useful  indentions,"  and  qualified  to  re- 

[ ceive  the  legacy,  thus  confining  to  purl — 

^^K  "  what  wa-*^  meaiU  for  mankind." 

^^r  A  few  extracts  from  an  address  of  the 
r  present  President  of  the  Institution  (Mr. 
^^  J.  Walker,)  may  bo  serviceable  in  cxci- 
^^Lting  and  directing  such  persons  as  may 
^^p  be  in  a  position  to  make  coinm  unicaCiuns. 
'  *'  The  will  to  collect  and  to  commu- 

nicate is  the  only  thing  wanted.  The 
materials  are  abundant — they  are  in 
the  hands  of  almost  every  resident, 
who  has  the  charge  of  a  public  work 
or  public  survey,  whether  river,  canal. 
railroad,  or  public  budding,  or  who  has 
the  opportunity  of  seeing  their  working 
||  after  they  are  finished.  And  if  gentie- 
'         men   in    such    situations,    particularly 

k young  residents,  would  impress  tbem- 
st^lvos  with  the  feeling  that  they  ought 
to  communicate  their  observations,  the 
benefit  would  beretlective,  by  leading  to 
•  Vu»,  J.,  pp.  339,  400. 


the  habit  of  recording  observations — a 
practice  most  useful  for  the  obtaining  of 
knowledge  t. 

"  A  person  qualified  to  be  a  member 
or  an  associate  of  this  Institution,  can- 
not possibly  visit  a  public  work,  or  ex- 
amine the  sun*ey  of  a  river,  canal,  or 
railway,  without  seeing  abundant  mate- 
rials in  the  hands  of  the  resident  engi- 
neer or  surveyor,  for  useful  practical 
communiculions.  Every  new  fact, 
however  isolated,  is  of  great  value  to 
the  Institution,  one  of  the  important 
objects  of  which  is  to  rollcrt  and  record 
facts.  Observations  of  facts  may  be 
considered  as  experiments  on  a  larga 
scale ;  they  ought,  therefore,  to  be  more 
correct  than  the  latter,  and  will  be  so,  if 
only  carefully  made.  To  make  expe- 
riments on  a  large  scAle  is  often  diffi- 
cult, and  m  expensive  that  it  can  rarely 
bo  undertaken,  solely  for  the  sake  of 
the  experiments:  but  when  the  obser- 
vations are  made  in  the  course  of  the 
profession,  they  are  the  cheapest  in 
the  making,  and,  moreover,  the  [most 
valuable  when  obtained.  Some,  in- 
deed, cannot  be  depended  on.  unless 
made  at  full  size,  particularly  hydraulic 
exi>erimentB,  where,  to  use  the  expres- 
sion of  one  of  our  Honorary  Members. 
'  we  ought  to  have  a  model  of  the 
water,  to  bo  correct  in  exoeriraenting 
upnn  it  with  mwleb :  and  tnerc  is  tho 
same  ohjection  to  all  experimenls  with 
niotlels,  wherever  friction  is  concerned. 
How  vuUiuble,  therefore,  are  observa- 
tions carefully  made  in  the  most  simple 
case,  as  a  foundation  for  a  theory  !  To 
note  the  velocities  and  resistance  at 
different  speeds  of  a  boat  in  a  canal, 
with  a  section  and  description  of  tho 
canal  and  boat ;  to  register  the  veloci- 
ties of  a  river  in  different  states,  with 
the  fall  or  slope  of  the  surface,  and  the 
section  in  each  case,  noting  also  the 
diflferences  of  the  velocity  between  dif- 
ferent part-H  of  the  some  section;  to 
observe  (he  actual  discharge  of  sluices 
under  different  circumstances,  and  the 
work  actually  done  by  water;  to  record 
Ihe  construction,  &c.  of  sea-walls  and 
river  and  canal  banks,  and  where  a 
failure  takes  place  to  inquire  into  the 
cautic  of  it." 

t  The  importance  of  keeping  a  doilv,  oaj, 
ui  some  ca«vH,  even  an  hourly  jounial,  can- 
not be  too  stnm^ly  imprc»ic<l  on  the  mind 
of  every  i-nginetT;  the  ntnuuni  of  informa- 
tion wlneU  \u«  \w«w\m>\.  W(i\^\!aft.  ve^kk^^K. 
\  th\&  V^'*>'^^^^^i  ^  'v[i(».V:x^»NA%. 
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Explonons  0/  Sieam-bcilera. — Did  Gas 
0ver  produce  (Mem  f 

Thh  rercnl  rtiaaslrou*  explosion  of  ihe 
lioilcr  of  iho  Union  BtGum-packoC  at 
Hull*  was  attcndutl  uiih  numerous  cir* 
ourustancea,  which,  when  the  excite- 
meut  of  thu  jcata&trophe  hus  somawhat 
ftbated.  may  he  the  means  of  tliruwiiig 
an  important  h^ht  on  thi»  momcniou;* 
quo*slion.  They  arc  ?iratlcr«i  ihrougli- 
oul  the  evidenrc,  and  wc  have  no  doubt 
but  that  their  real  value  will  bu  even- 
tually accurately  ehlimuted  on  the  spot, 
where  it  is  evident  there  is  ample 
ability  for  the  most  satikfactory  inquiry. 
Wc  untioipate  thil  the  investi^^ntion 
will  digombarrasH  the  question  of  the 
coiyenture,  t  for  we  believe  it  to  be  no- 
thini;  more.) — that  a  sudden  evolution 
of  t£a«  may  take  place  in  the  boiler,  and 
exhibit  these  territlr  energies;  thiK 
cauAe  has.  in  all  the  instaneos  we  have 
examined,  appeared  to  us  to  he  quite 
su|)er(hiouft.  Steam  hat  never  wanted 
any  fellow-labourer  to  aid  it  in  the 
bursting  of  n  boiler. 

Tbis  conjecture  has  again  made  it« 
appearance  in  the  evidence  at  Hull<  We 
hope,  unbelievers  as  we  are,  that  it  may 
not  be  treated  as  chimerical ;  this  course 
hfts  (Vequeiitly  been  tried,  and  the  snake 
has,  consequently,   been   &cotdied,   nut 
killed.     Wo  venture  to  BUj^^eeat  liie  fol- 
lowing mode:— Lot  the  gentlemen  nho 
have  stated  that,  iu  their  opinion,  gas 
could  be  produced  under  such  circum- 
stanceit,    and    not  only  rival,  but   ex- 
ceud    steam    in    expansive    force,    be 
challenged,  (not  offensively*  >et  oponly. 
nnd  in  a  way  that  refusal  may  bo  dilh- 
cult,)  to    produce  what  may  bu   calletl 
an  artificial  explo^iion  by  tins  cla£s  of 
agentK,   ffcnoralod  from   tho   mnterials 
and  by  the  procesaes  which  have  been 
followed  by  explosion  in  steanj-boiicis. 
As  it  cannot  be  cxpectwl  thai  private 
tndividuttU  can  furnish  the  time  and 
xuoue>  necessary  for  such  experiments, 
however  well  disposed,  let  a  subscrip- 
tion  be   raisefl    for  the   purpose,   and 
handed  over,  under  proper    check,  to 
tlio  experimenters,  to  enable  them   to 
carry  on  (be  inquiry  in  the  most  saLis- 
Ibctory  and  complete  manner,  calling  in 
to  their  aid,  from   an)   distaiii-e,  such 
persons  as  they  believe  necessary  and 
com|H.'leiit  to  assist  ihcin.     The  result, 
ikbich  we   prouino    will   he   attained, 
wijiciwver    way    it    may   he,   uvu^l   Ve 
a    public    benefit      ll    may    v^ioVU;; 


wouud  personal  vanity  in  one  quari 
or  other,  but  the  amount  of  pain  of  1 
kind  will  dejjend  upon    thu  manner  i\ 
which  the  inquiry    is  corried  on;  an 
even  if  it  should  prove  to  l>e  very  ^re 
it  ought  nut  to  have  the  sli(rhlci»l  vfTi 
in  obstructing  or  preventing  an  invi 
ligation  so    pregnant  with   the   publi_ 
good.     The  following  evidence  uf  M| 
iVarsall*.  given  on  the  several  inqut* 
at  Hull,  we  shuuld   think  would  s:iriil 
late   some  of  the  holdurs  of  the   g 
hypothesis,  to  lake  every  step  thitt  ni 
he  in   their  power,  to  demonstrate, 
possible,  the  truth  of  the  opinions  the 
hold.     Tiie  onus  probandt  certainly  li 
with  them,  and  we  h'Dpe  they  will  \ 
immediately  to  work,  and  that  under  t 
favourable  circumslaucos  we  have  «u 
gested. 

-Mr,  T.  J.  Pffarw^/ sUted— "I  bavi 
considered  the  subject  of  the  exjilutii 
of  the  boiler  of  the  Union.  In  ti 
opinion  it  could  nut  have  taken  pla 
had  the  boiler  been  sufTielently  siuppii 
with  water,  unless  the  sleam  geuorj 
was  prevented  escaping  by  £om< 
great  force,  which  should  hold  the 
valve  fastened  down  or  obstruct 
consider  the  immediate  cause  of 
bursting  of  the  boiler  to  have  been  U 
expansive  power  of  sleam,  bec.-iu 
steam  is  capablg  of  producing  any  buc! 
efTects.  I  am  most  decidedly  of  opinioi 
that  it  did  not  ari»e  from  gas.  M 
reasons  for  that  opinion  are,  that 
though  water  is  detompos^id  readily 
red-hot  iron,  yet  it  requires  that 
surface  of  the  iron  shuuld  be  in  a  m 
talliu  state :  a  new  boiler  is  nearly 
that  condition,  but  not  quite  so;  lUe 
is  just  the  chanee  that  if  a  new  butle 
wore  employed,  and  very  pure  water 
small  quantity,  so  as  to  allow  portio 
of  the  boiler  to  become  red-hot,  th«i 
water  might  become  decomposed  :  but 
such  eircumstauces  would  at  the  samol 
time  he  sutficient  to  generate  an  ii^cal- 
(ulahle  amount  of  steam.  Such  ox 
plosion,  therefore,  would  arise  fiu 
mixed  causes — such  as  the  prusenco 
the  gas.  and  the  enormous  uniuuni 
steam  and  its  great  pi-e(»surc.     I  rau 

■  This  gentleman  was  a   pupil  ..*   v^.r 
Karadnv, — was  st* vend  ^L-am  tli- 
in  tho   Royal   Institution,  f»f  thdn 
iitvc'Stij;ntor,  aiid   liaa   pucc-iitly  rclirtsj  i\ 
the    Profi-SHorship    of    ChpiniMry   in 
Mi'iiicnl  8chooI  n\  HtjII,  to  direct  lie  mn 
^fccXUT^ft  ^>\\  •*  Ur^t>  nc&le,   wlueh 


UUCBLLANBJL. 


473 


aft* 

K 


kuppoto  ft  cose  where  such  decompo- 
sicioii  of  water  and  evolution  of  gas 
w(niM  tuke  place,  where  snrh  water  is 
employed  ft»  tliat  of  the  H  umber,  or  ftf 
thai  fiiniicihcd  by  theOceun.  Suchitas 
would  not  he  intlitriiraable  of  itjkelf. — 
there  must  be  the  presence  of  atmo- 
sphoric  ftir  or  oxygen,  and  of  M^inie,  vr  a 
bubstaiicc  hi'uled  to  a  very  hiyilnli'tfree. 
"  I  euii  scarcely  imagiuc  »urh  un 
explosion  in  a  boiler,  because  there 
mu^l  be  aUo  a  mixture  of  oxygen  with 
hydrogen  in  proper  proportion.  1  can- 
not conceive  in  what  manner  utniu- 
ipheric  air  could  gain  admission  to  the 
builer,  the  pressure  of  tbe  gQ»  from 
within  being  greater  than  that  of  the 
•ir  from  without,  and  the  aperture 
which  would  admit  the  atmo:tphcric 
air  would  allow  the  eficnpe  of  tuu  hy- 
drogen. Hvdrogen  gas  would  operate 
upon  tlic  bafutyvalve  in  the  feame  man- 
ner B8  steam.  /  know  not  one  single 
i/tstance  of  one  particle  of  evidence  of 
$he  presence  of  hudrogcn  in  a  boiler. 
When  uboderhas  been  at  work  some 
mc,  and  becumcs  incrusled  with  saline 
d  ulher  earthy  matter,  it  is  quite  con- 
Irary  to  all  knuwn  chemical  principles. 
to  sup))ose  that  water  cfln  be  decomposed 
by  such  eurtby  subtftances;  it  is  quite 
byi»othelical  to  suppodo  that  it  can  be  »o 
decomposed.  I  do  nut  know  that  under 
any  circumstances  water  could  be  re- 
solved into  it»  two  eleilients — hydrogen 
andux>gen — by  heat  alone-  Inallcase» 
the  quantity  of  hydrogen  genaatcd 
mu&t  be  very  limited  cuinparcd  with  tlie 
ftmount  of  bteam  furroed  by  the  high 
temperature.  I  would  say  that  if  hy- 
drogen were  in  the  lioiler,  and  oxygen 
were  to  gain  access,  the  hydrogen  uould 
esea|)e  by  tbe&ame  meaiiitas  the  oxygen 
entered;  the  pressure  uf  all  gases  is 
ihe  same  when  generated,  aitd  it  i»  im- 
possible tocunceive  that  hydrogen  should 
have  less  pressure  than  that  of  aimo- 
apheric  air  at  the  same  temperature. 
~l  would  require  a  very  large  iwrlion  of 
e  oxygea  of  tbe  atmosphere  to  be  in 
niact  with  the  hydrogen  in  the  boiler 
cause  an  e^iplosion.  lu  lUU  parts 
atmospheric  air  tliere  are  only  about 
0  of  oxygen,  aud  it  is  that  alune  which 
required  to  explode  the  hydn)t;en,  the 
Irogcn  of  the  atmosphere  having  oidy 
the  eS'ecl  uf  ddutmg  il.  A  possible  m- 
uctioD  of  air  iiitii  a  lileam-boiler  may 
that  of  the  air  contained  in  the  water 
elf,  which  may  be  evoUed  when  the 
ater  is  boiled,  but  this  (quantity  of  at- 


inospheric  air  is  very  small,  about  four 
per  cent,  of  the  bulk  of  the  Iluid  water, 
and  nut  so  much  air  as  that  can  be  ob> 
tained  from  ^ea-water.  In  ruund  num- 
bers, one  cubic  inch  of  water  will  aff  inl 
17UU  cubic  inches  of  sieam,  which,  de 
composed  at  that  temperature,  cxpaiuli 
into  thrice  its  volume  of  ga>cs»  two- 
Ihinls  being  hydrogen  gns.  rc<)uinng 
ab'iut  I'tOOUcubic  inches  of  at  inotipheria 
air  for  full  and  rapid  combu>>tion,  while 
the  original  cubic  inch  of  water  only  ga\e 
ofTone-iwenty-fillh  of  its  hulk  of  air. 

"  If  feofety-valvcE  bo  of  the  proper  size, 
and  steam  be  raised  gradually,  the  valve 
wili  operate;  but  if  you  raine  an  enor- 
mous amount  of  steam  at  once,  or  under 
extraordmury  circumstances,  and  wish 
it  to  be  at  once  discharged.  s\ich  cir- 
cumslanccs  as  when  you  have  too  little 
water,  and  portions  of  the  bodcr  bo  red- 
hut,  and  by  o  motion  of  the  vessel  any 
sudden  evolution  of  steam  is  causeil, 
then  the  valve  will  be  rendered  compa- 
ratively useless  or  dangerous.  I  con- 
bidcr  steam  capable  of  producing  an 
explosion  surh  as  this.  I  know  uf  no 
greater  explosive  power  than  sicam, 
except  gun|wwdcr.  Perkins's  patent 
gun,  in  the  Adelaide  Gullery,  daily 
throws  off  a  number  of  balU  per  minute 
by  steam;  and  if  gas  be  produced  by 
means  similar  tt)  those  alluiled  lo,  it 
mu»t  be  produced  iu  the  in!!tance  of 
Perkins's  gun:  had  the  explosion  been 
caused  by  gas,  it  must  have  been  accom- 
panied by  a  very  vivid  tlask." 

Materials  for  Mortars  and  Cements, 
The  study  of  the  nature  of  different 
species  of  mortars,  demonstrates  that 
their  sohditicatiuii  dopeud:i  en  the  for- 
mation of  situate  of  hmo,  and  »uui«- 
times  also  ul  siliculu  uf  alumine.  TheHe 
silicalcft  retain  some  vuiter,  and  assume 
the  flrroness  of  stone,  whilst  thehvdrate 
of  lime  in  excess  unites  by  degrees 
with  carbonic  acid;  and  consequently, 
solidified  monar  may  Iw  cunsidcred  u 
compound  of  carbonate  of  lime  and  of  a 
zeolite.  Opal^  pumice  stone,  obsidian 
and  pitch  stotu,  puheiizcd,  form  with 
hydrate  of  lime  a  good  cement.  Bui 
only  the  surface  of  each  groin  ot  quarts 
ov  sandy  is  truusrarmcd  intu  a  hydra  tod 
silicate  ;  and  though  this  is  sul^cieDt  to 
unite  Ihe  mass,  solidiflcaliou  does  not 
tuke  place  so  promptly.  The  mass  be- 
comes tbe  more  sohd,  the  more  finely 
the  quart!!  is   pulverised.     U  iUk  ^^\^ 
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fourth  part  of  lime,  and  after  tlioroupbly 
calcining  the  mixture,  it  be  puheri/ed 
and  mixed  with  one-Hflh  purl  of  Uinc, 
it  forms  a  hydraulic  tement  which  bo- 
eomes  so  liard  a^  to  he  susceptible  of  n 
polish.  Feldspar  hardens  j.lo\v!y,  and 
with  lime  only  after  Ave  months :'  but  if 
calcined  with  a  little  lime  it  is  mueh 
improved.  Common  potters"  day»  which 
is  absolutely  worthless  in  its  ntUural 
atale,  affords  with  lime,  when  calcined, 
provided  it  contains  but  little  iron,  a 
cement  which  readily  hardens. 

Steatite,  which  had  been  subjected 
to  a  red  heat,  caimot  be  made  to  unite 
with  lime,  and  thence  I  concluded  that 
tnagncsia  has  a  stronft  affinity  fur  stlicie 
acid,  attempted  to  employ  calcined 
dolomite,  in  the  place  of  ordinary  lime, 
and  that  it  surpassed  it,  both  as  a 
tDOtcriul  for  onlin^iry  mortar,  and  also 
for  a  hydraulic  cement.  1  obtained  a 
good  mortar  with  this  last  material  and 

ralcined    marl. Fucus.      Berzelius' 

JahrsbcrichL 

Prize  Suhjectt,  I  b:\7— Zoological 
Society  of  London. 

The  suhjccla  of  Medals  and  Premiums 
offered  in  1837  by  the  council  of  the 
Zuoloirical  Society  of  London,  are  as 
follows:— 

1.  Forimportinf^cither  apairof  Musk 
Oxen,  or  a  specimen  of  the  Hippo]xila- 
mus,  male  or  female;  or  a  pair  of  the 
Omithorht/nchus  paradoxus  *. 

2.  To  the  breeder  of  the  greatest 
number  of  Curassowst.  between  the 
Spring  of  183fi,  and  Ist  of  July.  1837. 

•  TheOmilhorhynms  (Wrrf-Afo/Tfd,  frrtni 
npyi$osy  hint,  fnry)(0Sj  boak,)  Paradoxus  cil»- 
tnincd  its  name  from  Sir  Everanl  Home. 
Shaw  liad  previotwly  nnna'd  it  Flaiypun 
AnatinuH.  It  is  a  f|Uadrupcc),  which,  in> 
atesd  of  jaws  and  teeth,  liaH  a  lH*nk  like 
Ik  duck,  and  is  thererorc  somctiniPH  called 
tiie  dtiek'bUti  il  is  a  native  of  New  Unlland : 
the  settlers  Uipru  liavc  lately  rjillMl  it  tin- 
ufatcr-moli\  ThiH  most  singular  animnl  has 
not  only  the  beak,  but  aleo  tlie  fei't  uf  a 
duck.  NaturaliBtrt  have  not  yet  determined 
whether  it  bo  oviparoao  or  not.  Mr.  Owcd^ 
about  two  years  since,  determined  tliat  it 
Buck!es  its  younfi;,  but  its  anatomical  struc- 
ture portnkea  more  of  tlie  character  of  a 
bird  than  of  n  quadnipei}. 

•)>  CunUMiwK  uru  a  i^'Utis  uf  galliuaceous 

birdfl  Rllied  to  the  G.  Phasianus,  natives  uf 

Cbili  and  Peru,  something  betwtcn  u  turkey 

mod  a  phvtutautf  laying  iuimcnsc  numWnof 

eggSj  mad  being  capital   catin};;  then  arv 

£w>c  or  four  species  in  the  Gudcnm. 


male  anj 
a   species 


3.  To  the  importer  of  a 
female  Indian  Pheasant,  of 
not  already  alive  in  this  country. 

4.  To  the  breeder  of  the  best  speei 
mens  of  Indian    Fowls,   bred  belwue 
the  Spring  of    183fi,  and   1st  of  Jul^, 
1837, 

5.  To  the  breeder  of  the  roost  rare 
or  most  interesting  foreign  quadrupetla 
between  the  Spring  of  1636,  and  1st  of 
July.  1837. 

6.  For  the  l»eat  essny  on  the  care  and 
treatment  of  the  species  of  the  genua 
Fclis%  in  confinement. 

BritiJth  Astoriation. 

The  next  meeting  uf  the  British  Asso- 
ciation fur  the  Advancement  of  Science 
is  announced.  It  is  to  be  held  at  Liver- 
pool during  the  week  commencing  oa 
Monday  the  llth  of  September  next. 
In  the  o^icial  advertisement  of  the  abo^'O 
we  find  a  sleepy  note^  which  causes  us 
to  ask  if  any  measures  haro  been  tAkeo 
to  prevent  the  disappointments,  loss  of 
time,  and  of  temper,  which  took  placs 
during  nearly  one*half  of  the  Bristol 
session.  Some  of  these  vc  pointed  out 
soon  after II,  and  accompanied  the  notice 
of  them  with  some  suggestions,  which 
we  are  ^ure  ou^ht  to  he  deliberately  ex* 
amined  by  those  who  have  the  direction 
of  the  arrangenkcnts.  Next  to  having 
good  arranj;cments,  is  an  early  and  ex- 
tensive knowledge  of  their  existence. 
Many  of  the  parties  who  may  wish  to 
be  present  may  live  very  fur  from  Liver- 
pool; perhaps,  even  from  England. 
Tlie  pcriodiouls  which  issue  on  the  first 
day  of  July  should  convey  all  possible 
inforraaiion.  See  what  the  French  have 
done  for  a  similar  meeting,  also  (mo 
unlbrtunately.  and  for  want  of  the  early 
and  extensive  knowIetl(;e  we  are  ndv 
eating,)  to  be  held  in  September  •fj .  The 
tiinc  when  they  did  it  moy  be  estimated 
by  the  lollowing  extract  from  SiUiman'a 
Journal,  pubfisited  in  the  United  Staiew 
on  the  \st  of  April  last,  and  recent 
arrived  in  this  country'. 

"  Scitntijic    Congress   at    Metz. — A^ 
circular   printed  letter  which  we  hav 
received,   signed  by  M.  Victor   Simon* 

X  This  ^uiis  iocludefl  the  lion,  puma, 
tiger,  pantlicr.  ounce,  he, 

§  Vis.,  "TIk!  members  of  tlie  Gcnrcal 
Connuittee  will  asaemblo  on  the  precstUng 

■Sal^it^"^,"  tvo  ylace  nor  hour  pivi-o. 


i 
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Stcrftaire  de  I'Ac&d^mic  Royalo  de 
Metz.  &c.  &c.  &o.,  announces  that  a 
scientific  meeting  of  t«a^nIlA  uf  France. 
Germany,  and  other  countries,  will  be 
held  at  Metz,  in  Scplenil>cr.  It  is  de- 
sired thnt  the  purpose  of  attending  inay 
he  made  known,  and  also  the  subject 
which  the  individual  will  discuss.  This 
is  the  fifth  meetinK  of  the  French  sci- 
entific men,  held  iu  difiereut  cities  in 
Ihc  departments. 

"Mel/,  is  about  sixty-fivo*  miles 
north-ea^t  of  Paris ;  li  is  an  onrient 
and  famous  city.  It  has  eminent  indi- 
vidual8,  and  various  in&titutionB  for  sci- 
ence and  arts,  for  literature,  humanity, 
and  arms.  Il  has  One  Roman  uiititjiii- 
ties,  and  is  in  the  midst  of  a  beautiful 
country.  We  trust  llmt  acme  of  our 
countni'men  will  attend,  [as  they  have 
done  in  En<;land,  as  well  as  on  the 
Cominent." 

Were  "Messieurs  les  S^ritaires"  of 
the  British  Association  thus  early  in  the 
Geld  ?  Are  their  missives  operating  at 
these  distances  ? 

Abtiracl  </  tM  American  Additional 
Patents*  Act. 

The  Bill  in  the  United  States  Lef^is- 
lature>  which  we  recently  noticed f.  has 
become  a  law:  the  profrress  of  this  Bill 
through  Congress  presents  a  singular 
contrast  to  tliat  of  a  somewhat  similar 
Bill,  for  the  im])rovement  of  the  Patent 
Laws  in  our  House  of  Commons;  see 
ourjournal  of  it,  p.  4(i7.  The  Amcrirnns 
arc  in  earnest;  ihcy  move  on  with  Ihe 
"quick  step."  Our  manoeuvre  is  that 
of  '* marking  time"  an  operation  which 
consists  in  seeming  to  march,  but  vuth- 
out  advancing  a  single  step!  Mr. 
Mackinnun  appears  an  adc'pt  nt  lliis 
kind  of  movement:  we  regret  it,  fur  by 
it  the  bill  is  certainly  lost  for  this  session. 
At  the  general  election,  which  is  now 
expected,  we  trust  Mr.  Mackinnou  will 
be  atfked  for  the  history  of  his  repeated 
and  vexatious  failures.  Mr.  Baines,  his 
colleague  for  brin^^ing  in  the  Bill  ihi^ 
'icssion,  has  also  incurred  a  responM- 
bilit) ;(,  which  wo  hope  the  ingenious 
men  of  Leeds  will  require  an  account  of 
at  his  hands. 

In  the  next  session,  vte  adviso  such 

•  This  IB  a  great  niintakf;  Metz  being 
0n«  hundred  and  etghiy  mile*  from  Paris  i 
it  is  nearly  due  t^^ast. 

t  Pp.  39C,  397. 

t  Seethe  Jvunul  of  the  Bill,  p.  461. 


very  ineflScient  'friends  will  •  let  this 
question  alone,  and  that  they  will  not. 
by  intrusion  into  an  important  position, 
prevent  the  occupation  of  it  by  others 
who  may  resemble  in  zeal,  intelligence, 
and  exertion,  tlie  Hon.  John  Ruggles. 
of  the  Senate  of  the  United  States,  to 
whom  the  American  public  are  princi- 
pally indebted  for  this  important  addi- 
tional law. 

T\\e  immediate  object  of  this  Act  was 
the  restoration  of  the  records  and  mo- 
dels. &c.,of  the  Patent  Office,  destroyed 
by  fire  on  the  13th  of  December  laj>t, 
but  the  opportunity  of  improving  the 
previous  Act  was  not  lost,  and  some  im- 
portant provisions  have  been  inserted, 
particularly  one  affecting  foreigners 
applying  for  patents  in  the  United 
States.  The  following  is  a  copious 
abstract. 

"  An  Act 
in  addition  to  the  act  to  promotb 

THB    PROGtlliSS    OF  SciKNCK    AND  UsS- 

FUL  Arts." 

Sect.  I. — Proprietors  of  patents  issued 
prior  to  l.*ith  December,  1H3(;,  may  have 
them  recorded,  copied,  and  filed  anew  in 
the  Patent  Office,  gratuitously. 

Cleiks  of  the  judicial  courts  lo  trans- 
iiiit  to  Patent  Oilice  a  statement  and  cer- 
lifitd  copies  of  all  patents,  specifications. 
&c.,  of  inventions,  &c.,  made  before 
15lh  of  December,  ISHB,  which  may  be 
on  the  files  of  their  offices. 

Stct.  'Z. — Copies  of  the  registering, 
cerlified  by  the  commisibioner  of  tbo 
Patent  OHice,  slmll  be  prima  facie  evi- 
dence, same  as  original!!,  in  any  judicial 
court,  without  proof  of  the  loss  of  ori- 
ginals. 

No  patent,  nor  any  assignment  of  a 
patent  issued  prior  to  1 5th  of  December, 
1836.  can  be  received  in  evidence  after 
the  1st  of  June,  1837,  unless  it  bus  been 
recorded  oticw,  and  verified  copies  of 
any  drawings  attached  been  deposited 
in  Patent  Office. 

Sect.  3, — Patents  lost  on  or  before 
the  l/}lh  of  December  last,  may,  on 
application  by  parlies  interested,  be  re- 
placed by  a  new  patent,  heating  date  of 
original;  providtd  a  duplicate  of  the 
original,  as  near  as  may  be,  bo  depo- 
sited. Such  new  patents  to  be  evidence 
to  the  same  degree  as  the  originals 
would  have  been. 

Stcl.   4.— Commissioners  of   Patent 
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estintr.  as  may  be  important  to  Iho 
puUHo.  and  neo«isary  Tor  commissioner 
for  llie  disrhurpe  of  Iiis  dul)ej»,  and  for 
ihti  proieciton  of  the  rii^htjj  of  pateittce^ 
and  ihe  public;  provided  sucli  dupli- 
cflteA  be  obtained  at  a  rcawnublo  ex- 
pense! and  that  ihe  totid  c^til  aIiuII  not 
exceed  one  buiulred  thouaund  dollarti*. 

Commiafeioner  of  Pulcnt  Otlice  and 
two  other  pprs'insapiwinled  hy  President 
to  form  Temporary  Hoard  for  delcr- 
miniti^  whiU  niodetti  shall  bu*  procured, 
and  thcu)L>st  judiciou:s  niudeof  obtuinitiK 
theu.  Such  Board  may  make  such 
oonditious,  &c..  nut  inconsistent  uitb 
law,  as  they  may  think  proper. 

Srct.  5. — Paienlcc  on  n'lurnin^  a 
patent  fur  re-is^uc.  and  dc^irin}^  sepa- 
rate pateniB  for  distinct  piLrls,  ugrtiably 
to  the  Sect.  13  of  liirmer  Act,  to  pay 
thirty  doilarst  foreach  ndditiona)  patent, 
provided  no  patent  prior  to  the  Ijlli  of 
DccemlrfT  lu5t  shall  be;  re  issued,  nor 
any  addition  of  an  improvement  to  a 
prcviout»  patent,  nor  any  new  patent 
ibr  un  improvement  in  uiiy  niatdiinc. 
&c.,  h\i  made,  nor  any  ditjclaimcr  be 
recorded,  nur  any  patent  be  Kranied  for 
ou  invfUlion,  the  modeln  or  dra\vin;»«  of 
which  shall  have  been  lost,  until  veiided 
duplicuLes  of  the  modeU  and  drawin|;s 
of  the  thing,  as  originally  invented,  be 
depObited. 

Sect.  G. — patent  may  Iw  issued  to  an 
atfftij^nee  of  Ihe  inventor  oi\  certain  con- 
ditions bcin^'  complied  with. 

Applicants  for  patents  to  furnish 
drawings  in  dupliiate,  one  set  to  be 
depofilud  in  Patent  OMice,  the  other  an- 
nexed to  the  specification. 

Sfct.  7, — patentee  having  by  innd- 
vertencc,  &c.,  clainud  too  much,  may 
(in  a  patent  in  which  some  material  and 
ftubstanlial  part  of  the  tiling  patented 
is  truly  his  own.)  disclaim  the  other 
parts.  l>ihclaimcr  to  be  witnes^^ed.  re- 
corded in  Patent'Otlicc.  and  a  fee  paid 
of  ten  dollars 'X<  Such  disclaimer  to  be 
considered  part  of  ofij;inal  patent,  but 
shall  not  aOect  any  pending  action. 

Sect.  8. — All  applications  under  this 
net  to  bo  subject  to  the  same  revision 
us  original  applications  f^r  patents; 
and  upphcants,  if  dissaliAficd  with  du- 
cibion  of  commissioner,  have  llic  same 
remedy  as  provided  in  the  former  law. 

Sect.  9. — Over-claiming,  without  in- 
tention to  defraud,  not  (o  vitiate  the 
rent  of  (he  /talent,  provided  the  rest  be 
4  aubstantial  part  of  the  thing  pulenVt^d, 

« £02,600,     t  £6.  16<,    X   £^*  ^'' 


I  and    be    "deRnitety    diatinf^uishAbl*. 

I  Patentee  may  have   his  action    for  in- 

I  fringemcnt   nf  latter,  but  shall   nut  be 

I  entitled  to  costs,  unless  he  shall  have 

entered  at  Potent  Ollice  a  discUimer  of 

I  the  over-claim   prior  to  suit,     Neuleel, 

or  delay  to  enter  disclaimer  to  deprive 

plaintiff  of  benefit. 

Sect.  10. — Cumraissioncr  may  oppoint 
agents  in  twetity  principal  towns  to  re- 
ceive models,  specimens,  &c,,  intended  ta 
be  deposited  in  Patent  Ottlrc.  CarnajiO 
of  such  to  be  paid  fioiii  the  patent  fund. 
'  Sect,  U- — Two  examining  clerks  to 
be  appointed  instead  of  one,  each  to  re- 
ceive a  salary  of  filleon  hundred  dol- 
lars*; An  additional  copying  clerk, 
salary  eight  hundred  dullar&t;  tempo- 
rary copying;  and  draughting  clerks,  at 
(!i?icrclion  uf  conimisaioner ;  pay — not  lo 
exceed  seven  cents  per  page  J  of  otie 
hundred  words. 

Sect.  12. — On  application  of  a  fo- 
reigner for  a  patent  being  r^ef'ted  for 
want  of  novelty  in  the  in^ention,  hu 
may  receive  back  two-thirds  of  the  duly 
he  shall  have  paid. 

Sect.  13. — Adirmation,  in  all  cases 
when  oath  is  rer|uircfl,  may  bo  substi- 
tuted for  it. 

Sect.  14. — All  money  received  for 
patent*,  fees  for  copies,  &c.,  prior  lothe 
I  passage  of  the  former  Act,  shall  he  car- 
ried to  the  credit  of  the  Patent  Kuad. 
All  salaries  and  expenses  of  tho  Puteiit 
Ollit-c  to  t»e  paid  out  of  this  Fund. 
Comnbii-sioner  to  draw  for  the  same,  and 
to  lay  before  Congress  in  every  January 
a  detailed  statement  of  expenditure 
madti  by  him,  a  vlassed  list  of  all 
patents  granted  during  the  year,  an 
alphabetical  list  of  Ihe  patentees  and 
their  resilience,  a  list  of  all  palcnu 
which  may  have  become  public  property 
during  the  same  period,  and  "such 
other  information  of  the  state  and  oou- 
dilion  of  the  Patent  Odice  as  may  be 
useful  lo  Congress  or  to  the  pubhc. 
Approved,  March  3n],  1637. 

ANDRbw  Jackson. 

The  **  presidential  assent"  to  this  im- 

porlanl  Bill  is  said  to  liawe  been  the  lost 

oflicial  act  of  General  Jackson;    **be 

»i;(ned  it  the  moment  before  his  liiue  of 

office  expired."     Would  wc  could  mso- 

riate  with  the  termination  of  the  lifeartd 

government  of  our  late  sovereign,  the 

!  remembrance  of   such  a   boon   to   the 

I  Useful   Arts!     But   our  frignds   bar* 
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A  NoTA  BxyB/ur  the  Ingeniom  qftha 
United  StatM. 

The  following  case  of  a  rcsidcnl  in  the 
United  States  desirous  of  obtuininj;  u 
patent  in  Eiiroiw,  and  porfeclly  destroy- 
in};  all  chanre  ol'  it  by  previoui*  p^^'i- 
cuiion.  is  not  the  only  one  wliich  has 
come  tinder  our  obsen'iition.  We  wish 
to  prevent  sucli  fitirtouttdisappointtnents 
mnd  Iheexpen&o  which  attends  thofruit- 
)cs!t  attempts. 

In  Siliiman's  Journal  for  April  is  a 
detailed  and  intelli^^ibtc  de^rrintion  of 
Davenport's  Eloctro-magnelic  Muehinc. 
drawn  up  from  a  personal  inspection  of 
it  by  Profc&iiur  Sillininn  himiteir,  and  the 
word i  of  the  patent  (American)  ftiven. 
stating  in  what  this  invention  nonsisls  ; 
ond  there  is  added,  "nrran^emenisbnve 
been  made  to  take  out  the  patent  in 
Europe."  They  bud  belter  be  immc- 
dialuly  suspended,  for  in  no  Knropean 
country  would  the  patent,  if  obtained 
after  Ibis,  be  worth  one  farthing. 

8altnek»  nf  the  Red  Sea. 

At  a  meelinj{  of  the  Royal  Asiatic 
Societt/  of  Great  Britain  and  Ireland, 
in  April  last,  the  following  paper  by  Mr. 
MaJcolrofion  was  rend,  givin^r  the  result 
of  the  evominatinn  of  two  bottles  of 
&ea  water;  one  from  the  Indian  Occuu. 
the  other  I'rum  the  Red  Sea. 

'•  The  otlicers  of  the  Uui}h  Lindsay 
steamer  having  reported  that,  in  con- 
sequence of  the  greater  saltness  of  the 
Red  Sea  tlmn  of  the  Ocean,  it  wns 
necessary  'to  blow-off  much  more  fru- 
qtientlv  while  in  that  part  of  the  voy- 
^  age.'  Licuc.  Burners  had,  therefuro, 
brou<.^ht  to  India  a  bottle  of  the  water 
of  tlie  Arabian  Sea.  and  another  of  the 
Red  Sea,  which  were  found  to  have  (at 
the  tnmpcrature  of  Hd*),  a  specific  gra- 
vity of  10-254  and  1*0258  rosptfctivcly, 
too  small  a  lUffi'rence  to  cause  any  sen- 
bible  cQ'ect  in  bluwinK'OtT.  But  as  lime 
might  exist  in  greater  quantity  in  the 
inland  sea,  the  analysis  was  principally 
directed  to  ascertain  the  prttporlions  of 
sulphuric  acid  and  lime,  the  iirecipitu- 
tion  of  which  is  the  cause  of  the  neces- 
sity of  blowmj5-off. 

The  following  are  the  results: 
lalysis  by  Ur.  Ure,  of  a  specimen 

lulphuricAcid     .     .      1*02     .  .      l*tM> 

Lime t>-7»    .  .     on2 

Common  Suit      .     .     .S2»     ,   .     :w.i 

*'  Mr*  Friosep  has  quoted  au  occqvluI 


nf  water  bmuKbt  from  near  Berenice, 
by  Mr.  Wilkinson,  to  the  followioK 
effect:— 'The  specific  ^mv^ly  in  lOli; 
and  1000  (grains  of  water  remain  forty- 
three  of  saline  matter,  of  which  about 
four  grniuH  are  munale  of  litue,  with  a 
little  muriate  of  mJi;nosia,  and  the  ro- 
mainder  muriate  of  sotlu,  with  a  little 
sulphate  of  magnesia.  The  specific 
gravity  of  water  of  the  open  ocean,  in 
the  same  latitude,  is  only  1028.  and 
contains  not  more  than  thirty-six  grains 
of  saline  matter  in  a  similnr  quuntity.' 
Mr.  Prinscp  accounts  for  the  diacic- 
pancy,  bv  supposing  the  walercxamincd 
by  Dr.  l)re,  to  have  been  obtained  from 
an  insulated  position  near  the  shore, 
and  adds, — *tiie  hydrometer  is  in  all 
cases  the  safest  test,  and  it  is  a  pity  ibat 
it  had  not  been  resorlud  to  in  the  steam 
navigation  of  the  Meditevranean  sea. 
vihich  has  been  the  source  of  such  con- 
tradictory statements.* 

"Having  furnished  myself  with  tlio 
necessary  apparatus,  nreviuus  to  my 
return  from  India  by  llie  Hod  Sea.  the 
beginning  of  last  year,  with  a  view  of 
this  very  subject,  I  found  llic  specifiu 
gravity  of  the  sea.  from  Mangalorc  ia 
Mnhibar,  olong  the  Indian  coast  to 
Bombay  :  in  that  harbour  (in  December, 
1835),  and  of  the  ocean  betweju  India 
and  Cape  Furtak  and  Bab-el-Mandeb, 
in  Arabia,  to  be  ro.ir>5.  The  tempera- 
ture of  i\\Q  water  did  not  vary  more 
than  a  few  degrees,  atid.  being  barely 
sufficient  to  vww^q  a  difforonee  of  a  few 
hundredths  of  a  gmin,  may  be  safuly 
neglected.  The  temperature  of  thu  seu 
opposite  to  Mangalore  was  H3",  nbicU 
it  retained  till  north  of  Fort  Victoria, 
latitude  17'  56'  North,  when  it  wan 
found  to  have  fallen  to  79^,  and  lu 
Bombay  Harbour  was  as  low  ad  76''. 
Throughout  the  voyage  to  the  Arabian 
couAt  (ill  January)  it  was  aliuat  "9^, 
whi-n  the  winds  were  slight,  but  was 
remarkably  ufTcoted  by  the  freshening 
nf  the  breexe,  falling  soon  afler  to  76*^, 
that  of  the  air  varying  from  74*  to 
Iti".  On  the  I2th  of  January,  when 
coming  in  sight  of  Cspe  Turtuk,  tbo 
sea  was  "5*; — the  ihcrmomoter  in  tlie 
cabin  being  '3^  at  vight,  A.U.,  and  73^ 
at  three,  p.m  ,  the  wind  blowing  pretty 
fresh  fVom  N.E.  by  N  .  and  ti;c  woi- 
'  bulb  ihermom'.'ter  failing  to  6 j^'d:  while 
Daniell's  hygrometer  faded  to  form  any 
di'W  with  ether  of  ordinary  strength. 
I       '*  III   the   ruadh  uC  M.*Jit\^v  ^.'^■^  \«r*x 
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differed    in    sporific   prarily  from  the 

ccean,  while  off  Cosseir.  at  a  ron«iiler- 
al)k<  distance  from  the  &horc.  i(  Qttuine<] 
the  fpecifli:  gravity  of  1*0;15.  nearly 
corresponding  to  ilial  bioutiht  from 
Bercntre  by  Mr.  Wilkinson.  When  it 
is  considered  ihat  no  river  runs  into 
Ihis  long  and  narrow  yulf,  surrounded 
by  dry  and  huminp  sands.it  is  not  to 
be  M'undered  at,  that  it  shuuld  be  so 
remarkably  sail;  an  tlTecl  hnrdly  viai- 
ble  at  Mooha,  fiom  it.i  iiroximity  to  the 
orean,  from  which  a  current  almost  con- 
slanily  «.els  into  the  sea.  I  regret  that 
Bovero  Birknefij)  prevented  my  asrer- 
tainini;  the  rale  at  which  the  density  nf 
the  sea  increo&es  on  sailing  from  Mocha 
to  Cosseir.  Had  Mr.  Burnes  stated  from 
what  part  of  the  bea  he  tuuk  the  water. 
T  have  no  doubt  that  the  result  of  Mr. 
Prinsep's  examination  vould  have  cor- 
responded with  that  above  piven, 

**  That  this  great  incrtasc  of  speeific 
gravity  would  sensibly  aflect  the  boilers 
of  a  steam-engine,  will  he  evident  from 
the  followin^r  remarks  : — Dr.  Wollaston, 
in  the  Philosophical  Transactions  fur 
1B2'J,  in  a  paper  on  the  saltness  of  the 
Mediterranean,  pives  a  formula  forfind- 
injf  the  quantity  of  salt  by  the  ^pccilic 
gravity,  which  1  have  found  to  give  suf- 
ftcuMitly  correct  results,  when  compared 
with  the  experimenU  on  the  waters  of 
the  Indian  Seas.  He  directs  the  excess 
of  the  specific  gravity  to  be  multiplied 
bv'l'H.  which  gives  the  saline  contents, 

tMUB  (+)  a  quantity  of  water  retained 
ly  the  deliquescent  salts  when  dried  at 
2I2*.  In  the  present  case,  it  will  be 
better  to  employ  the  factor  13-1,  which 
will  give  the  salts  dried  at  a  lempcni- 
lure  at  or  above  300".  Hence,  if  a  por- 
tion of  water  of  the  Indian  Ocean*,  of 
Bpecific  gravity,  ro265.  which  I  found 
it,  alTurded'sulphuiic  acid  1&2  grains, 
atid  lime  TO,  that  of  Cosseir  would,  in 
the  same  bulk,  furnish  ^'^JO  jjrains, 
and  '*JCt5  of  a  grain  ;  or  about  one-third 
more,  which,  in  so  int>oluhle  a  salt  as 
sulpliute  of  lime,  must  exert  a  consi- 
derable influence  over  the  rapidity  of 
deposit  in  the  boUers.  and  be  the  cause 

of    some    delay    on    the    vo>  ago." 

Malcolmson.   Royal  Asiatic  Soc.Jour. 

•  "  I  have  UBori  Mr.  Priustp's  nnalytiis 
and  my  own  specific  gravity  of  the  Indinti 
Ocean,  as  liy  lliia  nicauH  the  proportion 
between  Uic  &Altncm  of  the  ocean  niul  tin* 
8fn  of  Comcir  is  better  seen.  If  this  is 
vljectcti   to,    it  via  xusko  the  excceu  bt\\\ 
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French  SciefitiJIc  Bf^ting. 

Thb  fifth  scientiCc  meeting  of  the 
French  Savans  will  be  bold  in  McU  in 
September. 

Belgian  Saentific  Meeting, 

Thf  second  meeting  of  tlw  National 
Bi^lginii  At^sociatiun  of  Scientific  and 
Learned  Men.  will  be  held  in  Ghettt  in 
September. 

German  Scieniijic  Meeting. 

At  the  conclusion  of  the  German  Amo- 
ciation  of  Naturalists  at  Jena  lai>t  year. 
it  was  delermined,  that  the  one  for  1637 
fdiould  l>e  held  at  Prague.  It  is  {gene- 
rally in  Septeuil>er. 

Telegraphs,  United  States. 

The  House  of  Representatives  of  the 
United  States  passed  a  resolve,  Feb- 
ruary 3,  1837, 

"Tl  at  the  Secretary  of  the  Treasury- 
be  requested  to  report  to  the  House  of 
Representatives,  at  its  ncM  session, 
upon  the  propriety  of  establishing  a 
»<ybletu  of  telegraphs  for  the  United 
States." 

In  compliance  with  this  resolution, 
the  Secretary,  the  Hon.  Levi  Wo<jd- 
bury,  has  issued  a  circular,  with  the 
view  of  obtaining  information  in  regard 
lo  •*  the  propriety  of  establishing  a 
system   of  telegraphs    for   the  United 

States,"  and  invites  the  collectors,  coin-  i 

manders  of  revenue-cutlers,  and  others.  ^M 
(0  furnish  the  department  of  stale  with  ^| 
their  opinions  upon  the  subject,  espe- 
cially by  pointuig  out  the  manner,  and 
the   various  particulars,  in   which  the 
»ystciu  may  be  rendered  most  useful  to 
the  Government  of  Ihc  United  Stuten. 
and  the  public  generally.     It  would  b& 
desirable,  to  present  a  detailed    state- 
ment as  to  the  proper  points  for  the  loco- 
tion.  and  distance  of  the  stations  from 
each  other,  with   general  rules  for  the 
regulation  of  the  system,  together  with 
an  opinion  as  tu  the  propriety  of  con- 
necting it  with  any  existing  department 
of  the  government,  and  8i>me  definite 
idea  of  the  rapidity  with  which  intellt-        , 
gonce   could,    ordmnrily,    and    also   in  ^M 
urgent  cases,  be  communicated  between  ^H 
ditttant    places.      An    estimate   of    the 
probable   expense  of  establishing  and 
supporting  telegraphs,  upon  the   most 
\  BYY^vAeCi  >.'^^\«'TO,^vit  a.R\  ({.iven  distance. 
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sired.  Information  and  opinions  are 
also  asked  as  to  the  practicability  of 
uniting  with  a  syateni  uf  telofrrnph^  for 
communication  in  Hear  weather,  and  in 
the  day  time,  another  for  rommuuica- 
tiun  in  fugs,  by  cannun  orolUcrn-ise,and 
in  the  nit;ht  by  the  same  mode,  or  by 
rockets  and  llies;  and  returns  are  asked 
by  the  Isl  of  Octubur.  1837- 

As  the  subject  is  one  of  hif^h  import- 
ance to  national  and  individual  welfare, 
espenully  in  a  rountry  of  &uch  vast  ex- 
tent  and  diversity  uf  tutorc^ts  and  phy- 
sical features  lis  the  United  Stales,  we 
trust  that  the  rail  of  tht-  House  of  Re- 
nresenlati\es  and  of  the  Honourable 
Secretary  wilt  meet  with  prompt  atten- 
tion and  full  replies. — SiUiman's  Jour, 

Proposed  StamlarU  Unit  f^  Solar  Ra- 
diaiion. 

Ix  the  instrument  designed  by  Sir  John 
Hertichcl  for  measuring  the  intensity 
of  solar  radiation,  and  which  he  named 
"the  ALtinoraetcr;"  the  degrees  have 
hithertu  been  arbitrary,  and  consequent- 
ly. Mu  two  of  the  instruments  were  com- 
parable. In  a  recent  communication 
from  llie  Ctipc  of  Good  Hope,  the  in- 
ventur  proposes  to  remedy  this  great 
objection  to  the'  universal  use  of  the 
instrumeni  in  the  following  manner: — 
•'  Let  the  term  attine  be  used  to  ex- 
press tliut  intensity  of  sular  radiation 
which  would  be  competent  to  melt  one 
millionth  part  of  a  metro  in  thickness 
of  a  surfaec  of  blackened  iee,  perpen- 
dicularly exposed,  in  one  minute  of 
limo.  Then  each  decree  of  the  scale  in 
question  has  been  ascertained  to  be 
etjuivalont  to  51  (=6^*0)  actines.  I 
nnll  venture  to  hope,  that  the  actine  so 
defined,  will  henceforward  be  accepted 
as  the  standard  unit  of  solar  radintion." 
\Vu  have  no  doubt  of  the  reasonableness 
of  the  hope  uf  Sir  John  Herschel.  but 
it  certoinly  must  depend  u|>on  the  fur- 
ther explanations  pmmi^ied.  before  the 
"  reason  of  the  hojio  that  is  in  him"  can 
be  eflectually  felt  by  others. 

JSa/ienu'w  Meridian  Line  in  Cornwall. 

The  Committee  of  the  Cornwall  Poly- 
technic Society  are  on  the  eve  of  com- 
pleting a  meridian-hne  of  ronstdcrable 
extent.  The  spire  of  St.  Kevcrnc 
Church  IS  the  terminus  ut  the  southern 
extremity  of  the  line,  and  ihe  other  end 
remits,  for  the  present,  in  a  field  to  the 
westward  of  Beacon  Uillf    near  Fal- 


mouth. A  granite  pillar  is  intended  to 
be  ereclwl  to  indicate  it.  This  will  give 
a  line  of  about  40.0UO  feet,  (full  74 
miles,)  which  it  is  hoped  will  be  con- 
tinued through  the  county,  to  the  British 
Channel  on  the  north. 

This  accurate  determination  of  the 
true  meridian  will  furnish  a  standard, 
by  which  the  variation  of  the  maf^netic 
needle  may  be  readily  oscerLiincd,  and 
its  chanf^es  be  easily  detected.  Com- 
passes, &c..  may  be  adjusted,  and  mine- 
surveyors.  Sec,  be  enabled  ti>  lay  down 
their  plans  to  the  true  meridian.  [Fourth 
Report  Cornwall  Pohjiech.  fioctety^ 

The  Three  BeUevers. 

Oun  article  *'  On  an  incredible  experi- 
ment in  which  the  human  botly  loses  its 
weii^ht,  related  by  Sir  David  Brewster 
and  another*,"  has  been  copied, /f^erg/im 
et  verbatim,  into  a  Calcutta  periodical, 
entitled  "  The  India  Review  of  Works 
of  Science,  &c.,  edited  by  Frederick 
Corbyn,  Esq.:"  and  to  that  part  of  the 
article  which  describes  the  careful  exa- 
mination of  the  question  by  an  "  Kx[»e- 
rimental  Society'  in  London,  the  Editor 
has  ap|>ended  the  following  note: — 

"  Notwithstanding;  the  conclusions  at 
which  the  Experimental  Society  have 
arrived,  we  recommend  to  our  readers  a 
tri:i1  of  the  exiHirimont,  and  they  wdl  be 
satisfied  that  the  eflfects  are  really  asto- 
nishing.  En.  India  Heview" 

That  the  Editor  of  the  Inilia  Review, 
a  medical  man.  should,  in  the  face  of 
the  investigations  described,  have  con- 
tented himself  with  the  mere  assertion 
of  so  improbable  a  circumstance  ia  to 
us  astonishing.  Ho  has  fallen  into  the 
error  which  it  was  the  object  of  our 
article  to  warn  eminent  men  from  rom- 
mitting.  And  we  think  it  a  duty  to 
repeat,  '*  that  scientific  men  should 
abstain  from  givmg  currency  to  such 
monstrous  improbabiliticB,  unaccompa- 
nied cither  by  refutation  or  explanatory 
remark.  It  would  be  far  better  to  con- 
tinue the  inquiry  into  the  cause,  cither 
of  the  fact,  or  of  the  error,  and  abstain 
from  publication  until  some  satisfactory 
information  had  been  obtained. " 

There  are  now,  in  three  very  distant 
parts  of  the  world,  ihree  belie'vcrat  in 
this  apparent  suspension  of  the  laws  of 

•  Vol.  L.  p.  104. 

f  Sir  Dttvid  Urewster,  iii  Si'otlojitl. 

Mr.  Nickobi    .     .     .     U;)^crCantuU.. 


I 


I 


I 

I 


MttCELLAXBA. 


.granUtion.  TIig  nature  of  the  cxneri- 
nienti  and  the  distant  positions  or  the 
obserrerft,  require  therfi  OkiuIiI  be,  at 
]eft»t,  twelve  others.  Perluips  also  Major 
H.,  who,  aceordinK  to  Sir  Duvid  Brew- 
ster, performed  it  in  his  presence,  and 
in  thnt  of  the  latu  Sir  Walter  Scott,  and 
the  officer  of  the  American  navy,  who 
directed  the  experiment  at  Venice  where 
Mfijor  11.  saw  it,  may  still  he  living. 
Let  us  lioi>e  that  some  of  tliesc  will 
repent  the  experiment  by  a  procci^s  ns 
imexreptionnble,  and  before  witnesses 
34  (competent  and  diiiiiUero&lcd  aa  tho«! 
tif  I  tie  Kxperintcntal  Sociuty. 

Tlie  invitation  we  were  em|>owered  to 
make  from  tho  Exporiinentnl  Society  to 
Sir  David  Bruwiiler,  that  ho  would  direct 
ihcin  ill  thu  pcrrtrmnnro  of  oiiutlier  ox- 
pcnment.  hns  pro-lueed  no  result,  no  far 
tt«  the  Snoiety  are  aware. 

Zodiacal  Light. 

I  I1A.VR  been  somewhat  disap]K>inted, 
that  astronomers  should  have  paid  so 
little  attention  to  the  remarkable  chanf^us 
wliich  luke  place  in  the  Zmiiacal  Li^ht, 
n'lAjnt  the  13th  of  November,  as  hns 
heon  rcpt-sUeilly  mentioned  in  this  Jour- 
nal. Il  Hppears  to  me  a  fact  defiornn^ 
their  attention,  that  the  Zodiacal  Light, 
vhich  fur  wetlcs  before  the  13th  of  No- 
vember appears  in  the  marnintJf  sky, 
with  n  western  elongation  of  from  CO  to 

00  degrees  from  the  sun,  (while  up  to  that 
lime  not  a  nlimpse  of  it  can  be  caught 
in  the  evening  sky.)  should  immedi- 
ately ufierM'urds  appear  after  the  even- 
ing twilight  in  the  west,  and  rapidly 
riic  through  tiio  constellations  Capri- 
cvrnuri  and  A^uanus,  to  an  elongation 
of  more  than  90  degrees  eastward  of  the 
sun,  while  it  as  rapnUy  withdraws  itself 
from  the  morning  sky,  and  within  a  few 
days  vanishes  entirely  from  t!»c  western 
ai'lo  of  the  sun.     For  three  years  past 

1  have  observed  these  chanties  witli 
inuuU  interest,  and  feel  warranted  wi 
iu«ci-ling,  that  they  iiuvo  bi.>en  repeated 
with  uniform  regularity.  The  present 
year,  the  light  was  very  feeble  in  llie 
morning  sky.  an  utTect  partly  oning  to 
the  presence  and  peculiar  splendour  of 
the  plunet  Veiuis;  but  as  siwn  after  the 
13th  of  November  aa  the  absence  of 
the  nioDU  would  permit  obBorva(ions. 
the  light  appeared  in  the  west  imme- 

(iiuteiy  after  twiJight,  crossing  the  Milky 


Way,  and  rising  in  a  pyramid  almost 
as  bright  as  thai,  the  triangular  spaco 
between  it  and  the  Galaxy,  embracing 
the  Dolphin,  appearing,  by  contrast, 
strikingly  darker. 

I  can  account  for  this  great  and  rapid 
change  of  place  in  the  Zodiacal  Light* 
a  change  which  is  unlike  any  it  sustains 
at  any  other  period  of  the  year,  only  by 
supposing,  that  on  or  about  the  }3th  of 
November  it  comes  very  near  to  us, 
and  that  we  pass  rapidly  by  it,  thus 
giving  it  a  great  parallactic  motion,  an 
eflecl  which  is  in  perfect  acconUnce 
with  all  our  previous  conclusions. 

According  to  this  view  of  the  suhjecl, 
the  Zodiacal  Light  would  no  longer  be 
regardeil  as  a  portion  of  the  sun's  utmo- 
sphere,  but  as  a  nebulous  or  cometury 
body,  revolving  nwund  the  sun  withiu 
the  earths  orbit,  nearly  in  the  plane 
of  the  solar  equator,  approaching,  ftt 
times,  very  near  to  the  earth,  and 
having  a  periothc  time  of  cither  one 
year,  nr  holf  a  year,  nearly. 

Such,  I  atflrmlwould  be  tlie  fact,  should 
the  Zodiacal  Light  be  proved  to  be  the 
iKxiy  whidi  fllTords  llie  meteoric  showers. 
— Oi.ifSTED.    Sillimans  Journal 

Paient-Lutc  Grievance.    No.  XVI, 

Tke  inventors  of  this  country,  and  the 
iniroduccrs  of  inventions  of  oiher  coan- 
Iricn  into  this,  were  obliged  to  pay  down 
to  the  atturney-geneial  and  other  agents, 
&c.,  of  the  (Jovernraent,  during  tht;  ten 
years  endiiig  December,  lb34,  moro 
than  i'luCuuo.  and  during  the  past 
year  above  £42.000  (being  at  the  rate 
of  £420,000  in  ten  years.)  It  is  to  be 
observe<l  that  these  enormous  extortions 
are  exclusive  of  the  drnwingji,  cngross- 
ings,  and  all  the  other  charges  of  the 
palcnt-suhcitor. 

The  penalties  intlictcd  on  theinventiva 
genius  of  Britain  during  the  presml 
year,  up  to  the  25tb  ult.,  m  the  shapt?  of 
government  stamps  and  fuc<i  on  patents, 
amount  to  more  than  £.'3.U00 1 

N.B  This  sum  has  been  paid  in 
ready  money  on  taking  the  first  steps 
and  as  many  of  the  inventors  are  poor 
men,  (Operatives,)  and  a  great  many 
others  of  them  persons  to  whom  it  wouM 
be  very  inconvenient  to  pay  atleasl  £lOO 
down,  llu'v  have  l>cen  obliged  to  go  into 
debt,  or  inortL'oge  or  dispose  of  their  in- 
ventions, either  wholly  or  in  part,  &c 
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N.  B.— TtM  flnt  Data  vrdmimI  to  mcl)  I'Mtmt.  Ii  tlutt  m  wttleh  It  wu  aoaUd  and jinnlcd ;  Um  neoDd. 
lllKt  oa  orbpfnrr  which  thr  SprrlflrmlHiD  miwl  h«  tlwIiTrinl  ftlht  eutulUU.— — llit  alilfrmlalion  Fnr, 
C»mm.,  ilf  Difictt  UmI  ibe  invcuiou  Jkc.  U  "  a  commnaicatioo  Truio  n  futrlifnet  nfeidioK  abtoad." 
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Mat  eontd. 

112.  Javbs  Parthidub  Blark,  Little 
Qu«en-st,,  St.  Giles's,  Middx.f  Eugineer; 
for  iinproveniuntA  in  apparatiifl  for  linllin^, 
dr^uiiifT,  &c.,  patldv  or  rough  rice,  oate, 
mill  Hueh  othrr  ■^iii,  fMrt  of  whii'li  in  np* 
plicnlilo  to  other  puriK>€«A.  Mny  SO. — Nov. 
30.     For.  Comm. 

11.1.  Joeiru  WooMAMU,  Wf^lls,  5lDm,, 
Oent  \  for  improved  iiigmu  of  obtatutng 
powrr  nut)  motinn  from  known  Mureea. 
May  .'W.— Nnr.  .m 

IN.  Francia  Wimjau  OiMiHii,  EMt-rd., 
Ci^'-rd.,  Middr.y  Smitli  tav\  Irunmnngcr  t 
for  iiDproTcniMiU  in  Uh*  apjukratua  for 
doiing  doom,  gAtes,  and  ehutU'ra.  May 
30.— Nov.  30. 

ToTii^  May.. .30. 

Junk.' 

llfi.  RicnAito  Ok«  MiLLETT,  PcnpalU 
■Rftvlr,  Camw.y  G<^t.  ;  for  Improvementa 
in  uutrumeuts  for  cxtmcttiig  te^tli.  Juno 
l,_n.v.  I. 

lie.  Edward  Sihmidt  Swaink,  Lectls, 
York,  ;  for  a  mctho*!  of  prwluclng  ami  prt*- 
Krring  artiAeial  mineral  watcrt),  and  fi^r 
machinery  to  effixit  the  mmc.  Term  er- 
tended  $&ven  yeortf  from  9  (M.  nrrt, 

117.  JocBpK  Ulikild  ]->aniu.l.,  Liniplcy 
8toUp,  mits.j  Gent, :  for  improveuicnta 
Applicable  to  atuuc-iiiaaunrv.  June  U. — 
Doc.  fi. 

111).  MiLKM  Berkv,  Cluufery'lanc,  IIoI- 
l>om,  MuUUr.y  Mcclmnieal  Draftsinau;  for 
Improvrmonts  in  obtaining  motive  power 
for  prcipelling  or  working  macliiucry.  June 
6. —  Drc.  fi.     Pot.  C^mm. 

I  in.  John  Kirkhau,  AMrnhnm-termcc, 
&t.  Pancraa-rd.  MiddJt.,  En^im^er;  for  an 
Improved  mode  of  ntnoiing  the  rarlKina- 
eeona  incnnvtotlon  fn>m  the  internal  enr- 
fucem  of  retortH  employed  in  the  proceas  of 
distilling  codJ  for  generating  gaa.  June  8. 
—  Doe.  B. 

I'JO.  Jonv  Gborob  BciDMBit,  Boltim  lo 
MuorH,  Lano,^  CivU  En^iueL-r;  for  im- 
provomenta  in  machiiic^ry  for  npinning  and 
doubling  cotton,  wool,  eilk,  flax,  and  other 
Bbroua  materiala.     June  12. — DtM-.  12. 

Idi.  GoDrnB\'  WooNK,  fierkeley-st,  Pic- 


cadilly, Midd^,,  G«ot :  for  an  iinprovod 
method  of  forming  plate*  with  nifled  sur^ 
faces  thereon,  for  printing  imprcasiouB  oa 
difK^tvnt  subttlRiici'M,  Juno  12. — Dpi*.  12. 
1S3.  William  Fotubroili:.  Cookr, 
Bi«cda^lace,  lliutingt^,  SutMej',  Esf]. ;  and 
CnAJiLBA  WuBATtTTONX,  Couduit-«t.,  Ilano- 
versq.,  Wi<W>.,  Eaq. ;  for  improveinenta 
in  giviiiie;  Ki^naltt  and  aounding  nlaninu)  at 
distant  place's  by  means  of  electric  cuireiita 
tmnamitted  tliroii^h  metnllii;  eireuits.  Juuo 
12.- Dec.  12. 

123.  RirHARn  RuK,  Evcrton,  near  Daw> 
trj%  York.,  Gent.  ;  for  iniprovem»?nt«  in 
machii^n  or  apparatua  for  making  bricks, 
tUes,  and  other  Articles  mtwle  frc'm  earthy 
raaterlalt*.     June  17.— Dt-e.  17. 

121.  Jamea  Lkonaro  CLKuaNT  Thovaa, 
Covent  Gnnli-n,  Mid'ijt.^  Esq.  ;  for  an  im- 
provemi-'nt  applicable  ti>  uteAm-engtDes  and 
Btcam-generaCom,  having  for  ita  object 
economy  of  fuel,  Jtmc  I?. — Dec.  17. 
For.  Comm, 

126.  WiiJJAU  NicHOtaoN,  Mancheater, 
Lurtfi.y  Engineer;  fur  improvcmenta  in  the 
coiutruction  and  arnuigement  of  prepara* 
tiun  and  spinning  machinery.  Jtmc  17. — 
Dec,  17-     For.  Comm. 

120.  Jamu  BLVKiNnM^iM,  Great  Raa- 
di>lph-s1.,  Cnmden  Town,  Afiddr.^  Civil 
Enginwr;  for  improved  combioaliuna  of 
machinery  to  be  applied  aa  mechanical 
agents  in  a  great  variety  uf  situntiona,  In 
which  toothed  gear  and  other  mechamam 
have  been  hcrvtofore  emploved,  Juna  IJ. 
-Dec.  17. 

127*  Thuiphill's  John  Nash,  John-e1«, 
DoKTifihire  Hill,  IlaniiMtead,  Middr.,  Let. 
ter  Maker;  and  John  Kitw,  Wild-st,  Lin- 
colnVIun  FicUIa,  Middr.,  Brass  Wi.rkfr; 
for  a  mtthwl  of  mnunfocturtng  in  mclala, 
wood,  and  other  subatancea,  and  nutt^rlu))*, 
letters,  figurefi,  and  other  ilericea,  having  a 
flat  Hurfaei',  prew'nttug  hy  the  aid  of 
coloure  the  appearance  of  projection  and 
dumml  k'ttors,  figure*,  and  other  device* 
madt-'  from  the  same  materiiLLi  witliout  aeam 
ur  joint,     Jono  10.— Dee.  19. 

128.  WuAiAM  Yrmt,  Yarmouth,  Xor/., 
Mercluwt  t  for  an  improve*!  mode  of  caulk- 
ing Dliipe  and  other  vcskIs,  June  10. — 
Dec.  IB. 
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muBeuniB,  73 
Copptr  peroxide,  precipilatea  of,  430 
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various  previpitatvs  of,  431 

Cornwall  mines,  steam -eogijii-s  in,  380 
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alkaline,  mctoUio  baaefl  of  the,  19 

non-«lkjUinp,  tho,  14 
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Human  bo<]y  losuig  its  »i'i{;ht.  an  experi- 
ment, 477 

UydruHuoric  acid,  action  of,  upon  glaaa, 
14:1 

JlyUrogun  and  carbon,  new  compound  of, 
231 

curabinntEon  of,  with  chlorine,  23^ 

evolution  of,  1? 
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Jelly,  vegetable,  from  fruitfl  and  roota,  113 
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Lignin,  or  woody  fibre,   elements  and 

perties  of,  117 
Lime,  pro}tertiefl  of,'  13 

aolutionfi,  precipitat*"*.  of,  S78 

Limit  of  confuKion  in  U>iieli,  2(J4 
Line,  tlie  old  Parii*,  and  new,  or  met 

24» 

Lithia  solntiou%  precipitates  of,  37^ 
Lithium,  ]iruportio&  *4f  12 
Lunar  day  and  uif^bt,  length  of  the,  137 
Mjtccleafield,  swarm  of  inseetH  at,  GU 
Machine,  defiuilion  of  one,  123 
Mocm-ill,  Mr.,  hiA  itivention  of  aerti&>fihui 

IpTtphy,  300 
Mn^Ut-sia,  projiortieji  of,  13 

a  remedy  for  indij'ePtion,  330 

-  solutioni*,  preeipitftteii  of,  379 
Magnesitmi,  properties  of,  13 
Magnetie  iutensJtv,  Mr.  Snow  Uarrisou,  4! 

needle,  variation  of,  at  London,  334 

MaUini;,  prucesa  of,  333 

Manchester  and  Newcastle  Must-uma  coiH 

tnieted,  72 
Manganese  dentoxidra,  prvcipitalfs  of,,  41 

peroxide,  precipitates  of,  419 

precipilfttcJi  of,  417 

Mnp  of  the  moon,  by  Seliroctcr,  SI  1 
Mnple,  Bti^ar  from  Uie,  116 
Mttrbtc,  French,  red  stains  in,  156 

Italian,  red  Ktaius  to,  156 

Marks,  principal,  on  the  moon*a  disc,  Sll 
li\ume  i^g\W  iu\\.MTtLUzcd  iu  Britain,  4A3 
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Mors,  Jupiter,   tvnil   Sfttuni^  the   plitnetfl, 

Morwilieft,  climate  uf«  11)3 

Alasts  beut   fruiu   CnimtU  to   Fraoce  uid 

3fat}tematical     Principles    of    Mecluuileal 

PhilDs-.phy,  by  J.  II.  Pnitl,  I'iO 
Mathcnuilicnl  prize,  the  gruiid  French,  74 
Jja((4fr,  matability  oJid  tiidratructitilitv  of, 

a 

JImU,  nutritive  nmttcT  in,  432 
MechanuAJ  Philosupliy,  Mt.  I'mtl  on,  120 
3tL*<lalHiiva,  n«k  in  iMnlouiiif;,  450 
Jktercurio-piic'jniAtlc  RppamtuM,  the,  34 
Mercury  in  thi*  buroiUi.-tt>r,  t)i-.nry  of,  413 
— ^—  n&tuml  Lougclatioii  uf,  *J8 

the  plunt'C,  appon-nt  iimtion  iif,  278 

tlie  planet,  phiLH<.>s  of,  'Mi 

Mt-ridiiui   eplicniens   of  tlie    Afttronontico) 

Socicly,  2a0 

Uuf,  ext«nMvc,  in  Cornwall,  477 

Metala,  noeidvnts  of  rockft,  16 

ch«'mit*al  chnnictt-i-s  of,  417 

eepanaion  of,  iuMlution,  37*^ 

MctforiL-  showcni,  on,  30U 
Mutorulo^^iiail  inelrumcntAf  on,  3(M 
JounialH,  kept  at  BUckhcath  UoAil: 

December,  80 

Jauuar^',  1W» 

I'VhniArv.  "J-IO 

Mftrch,  liiit 

April,  4iM 

Alav,  4W» 
ohtHTvatiourt,    firiKTol     Keouiiueuda- 
tion  anil  pnvAutioiis  for,  IW2,  'Mi'J 

—  obsen'ationN,  hourly  moile  aC  Black* 
heath  Road,  303,  4<i.~» 

—  ubtM-rvationa  and  reRistry,  3<M 
n-troi-iKcl  uf  lanu,  113 

[L'tcorolofjMf,  hydrof;mphy,  and  navigation, 
)|uestionH  in,  37  to  ^ 

Meteorology,  tjimultaneouin,  on,  301 
I'liethod  and  principles  of  geometry.  36 

Ji{icruM.-ope«,     rules    for    dotermiuing    tlio 
laeriu  of,  328 

Microcosmic  suit,  a  flux  for  metallic  mine- 
mis,  202 

Milk,  coui|>aititiiiu  and  proiK-rtics  ttf,  -138 

Mincrnln,  m)ht«t«i(>ii  tu  the  tongue  of,  106 

aiuoriibouH,  02 

clnMtlioii  with  the  blowpipe,  203 
colour  of,  lO-i 
charnctctized  by  touch,  104 
chemical  characters  of,  1U6, 3?!,  417 
erjstallized,  92 
dweminatcil,  or  ma&nive,  02 
double  refraction  of,  104 

electricity  of,  106 

'—  exunhution  of  with  the  btovrpipe,  202 
'^—  external  characten  of,  »0,  92 

Bexibility  and  elasticity  o«;  104 

frjicture  of,  100 

frangibility  of,  102 

-  CiiMou  of,  prumoiod  by  flnxi's,  201 
hordncas  of,  101 


Minerals,  lustre  uf,  103 

nLi^netiitra  of,  105 

odour  of,  104 

paiticulur  fonu  of,  02 

phosphoresce Hce  t»f,  lOA 

4Uiililative  analysis  of,  91 

■ r<-|;«lfir  forms,  or  eryatals,  of,  94, 

ftolutiuu,    prccipilatiou  and  Hltmtion 

of,  371 

^ccitic  jfravity  of,  lOfi 

— —  Htaiu  of,  lu5 

streak,  or  powiU-r  of,  1U4 

taste  of,  104 

trauspareucy  of,  102 

Mincralof^eal  exjichnicnts,  appamtus  (or^ 

VJU 

hAmnicr  nnd  anvil,  108 

MiueratuKy,  Cieilities  for  the  study  of,  90 

iuiportonce  of,  3it2 

Mitscberlicli,   liis  discovery  of  tho  isomor- 

phitmi  nf  ervKtals,  100 
Models,  employment  of,  hi  gi?ometry,  3*),  37 
Mon^    and     llnchette,    their   labuuni    in 

gc-omctry,  37 
Moon,  apjiarrut  ]uith  uf  Uie,  130,  131 

atmosphere  of,  212 

— — -  ei-lipsw»  of  tho,  214 

- —  hei(;ht  of  moutitainn  in  the,  ISO 

inhabitants  of  the,  213 

phiuwiB  of  the,  120,  134 

revQiuiiou  of  the,  136 

tnio  pnth  of  the,  132 

vuriublc  diaiutier  uf  the,  213 

volcanoes  in  the,  212 

Moon's  disc,  irruc:ular  markings  of  tho,  21 1 

motion,  nud  tho  heat  of  the  globe,  63 

Mutions,  actual  uud  relative,  of  the  heavenly- 
bodies,  ittO 

Moiiniimk,  in  Africa,  water  frnzen  at,  IB? 
Morlanj  and  cemente,  roaterialN  for,  4/1 
Mi>ther>of-penrl9heU»,impurtediu  1832, 462 
Murialic  acid,  decompoetitiou  of,  26 
Muriatic  acid  gn*,  productiuu  uf,  S3 

evolution  of,  26 

Muscular  fibre,  water  In.  432 
Musieal  glasAfs,  on,  3^i2 

to  choose,  35tl 

disoords  of,  368 

to  play,  356 

Munkf  oduur  of,  249 

National  museums,  efforts  to  increase,  GO 

slander  refuted,  7* 

Natural  ttUttury,  nAtif>iial  collectioua  of,  GU 
—^ —  utility  of  itsbiudy,  462 
Navignlion,  enrly  Eii^liiih  works  on,  444 
Nebular  liypothusiH,  Mr.  Airy  ou  the,  234 
New  standii)^  order  for  the   prot<^tioo  of 

walking,  3tlG 
Niekel,  projicrtie*  of,  423 
•    ■■  -   prtitoxide,  precipitates  of,  424 
Nile,  freeiinp  of  the,  187 
Nitric  acid  and  aleohol,  action  of  364 
Ntthc  acid,  apparatus  for  producing,  369 

and   chlorate  of  vuiaaB&^  ooioiVrajiiiasn. 
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^^m      KitricMid  intl  copper,  304 

Peftrl-oysicr, natutnl  bi8*or}'"f  the,  -ihij^^^t 

^H      discovery  of,  S(I6 

Pectin,  or  poetic  aci'l,  prop(»ni(i<Mi  "i,  \^'^     H 

^^H       vxpenuiouts  «)th,  362,  363 

Pendulums  vibrating  in  fluid  iniidiA,  Mr.  ™ 

^^H       and  mercur)-,  365 

Cirem  on,  40 

^H       prtipcrtiM  of,  3«1,  3C2 

Pi-nsion  which  will  not  b^  impeached,  149  ^j 

^^H       Nitric  and  sulphuric  adds  wtth  turpentine, 

PorloceouQ  Hhella,  analyHiH  nt,  4A6                  ^M 

^^B           combuctiou  of,  IVKi 

Pr^rainii  fpilf,  pearl-fishery  iii,  4fU                  ^H 

^^1      theory  of  thu  fonxuitioii  of,  3G0 

PiHrifyin^  Bprio;rA.  nature  of,  10                   ^M 

^^1       aiid  tin,  :iG5 

P<-trrdcuni  of  Raugotin,  Ura.  ChristiaoQ  ai^H 

^^H      Nitric  oviilo,  pxpcrimoiitA  with,  179 

Gn>Rury  on,  AK'                                             j^M 

^^H      propi-rti<:<sof,  \7Q 

Phenomena  of  inipfrfcct  viKion,  241             ^^| 

^^H      Nitro|!rn,  to  obtAin,  173 

ol«erv(Hihyn('ar-»ij;lited  j>ep*wnii,  24^^H 

^^H      ftii^  nwgvii,  oomponnde  of,  17A 

PhoHplioric  acid,*  formation  of,  179             ^H 

^^H       theory  of  itn  cvoUition,  \']4 

Pli-japbnniR,  prop<^rtir8  trf,  8                              ^| 

^^H 1^,  cxporiinentA  with,  173 

Pli'      '              HiydroKew,  Mr.GmJiamon,  39 

^^^H       proptirtit;«  of,  173 

Pji;                      t  ftud  muJem,  coni[*axv<-l,  71 

^^H in  urKauit?  luattor,  G 

Piiiv  ....1-  ,  ,.,.  i.apatinn  of  thi-,  4fr.i,  4ru 

^^H       Nitroos  acid,  fnnnntton  of.  I7tt,  181 

apple  plant,  the,  and  it*  rUipe,  4U3,464 

^^H       cxp«*riiiit'iit.s  wilhj  18(» 

plant,  ixHtniiniy  of  thr,  4f>4 

f            Nitrous  oxide,  cxperinieuU  witli,  176,  177  . 

timber,  acnrci?  in  New  England.  I&t 

L              proilurtinu  t>f,  I76 

FlauctJi,  apjiantnt  mutiofia  of  tlie,  277 

^^K      ^—  propprtiw  of,  176 

conjunction  of  tlic,  21(3 

^^H       Koii-tiKUllic  lolidB  And  fliiidis  B 

(fcocentric  and  heliocentric  place*  of 

^^M       Noiii  hvuM  for  the  ingeuious  of  the  United 

the,  341                                                           ^ 

^^M          SinU-n,  47& 

inclinationB   of    the    plaoca   of   tbcU^H 

^^m      NoveiiilKT  fisU^roids,  on  the,  6Gy  329 

orbit(>,  »ao                                                 ^H 

^^H        '■          phvttical  iialun;  of,  60 
^H       United  States,  309 

phnwM  of  the,  343                                 ^| 

— -  poaitionof,frumtho  earth  and  son,  34^^^ 

^^H       Odoitr  ainl  frtHrnuice,  (trinoiple  ol,  949 

rctrogrciwiun  of  the,  261                       ^^M 

^^M       Oflii^er  wantt^l  in  Briti(>h  paUnt-dSioM,  393 

aidensal  and  Hyntxlic  timea  flf  tlie,  383  H 

^^H       Oilti,  csi^eutinl,  ftntiwptic  pru|)ertie«  of,  SIS 

Mvuwlic  revolutiona  of  the,  281,           ^M 

^^M        vcgt'tubli-,  Iftmi«  for,  2!H» 

Plauetan-  influenced,  belief  in,  283              ^H 

^^H        Organic  productn,  uheiuiHir)-  uf,  ] 

Pon<l,  the  late  Mr.,  Ast^>^olnc^  Rov»l,  3II|^| 

^^H       Oruithulueical  Society,  the  St.  Junes'is  76 

jMre.,  pciwion  to,  149                             H 

^^H       Oftniozomc  in  aninml  tirah,  430 

Port  wine,  properties  of,  837                   ^^^B 

^^V       OxyK^n  and  hydrogen,  proportion*  of  in 

PotaMB  §olutiunH,  preiijiitatvs  of,  375  ^^^H 

^H             water,  23 

Potastnum,  prfpp^rties  of,  11                  ^^^H 

^^H       uul  tlic  universal  acidifying  prtaclplc. 

deconipojwsmurijitic  acid  gas,  35^^^^ 

^H 

Potter^-,  iin  tlic  art  i»f,  86 

^^H       in  organic  matter,  5 

Ppeti-fcHiou  of  the  eqninoxet)  explained,  128 
PriTipitAteB  of  eortlia  and  metallic  oaidca 

^^H       FaleatiDOf  uniform  tcmpnrnture  of,  IH2 

^^H       Palm  and  vine,  cultnro  uf,  in  Palentine,  163 

in  solution,  375 

^^H       Paper  and  init,  protective,  l(il,  16fi 

Prr-mlunw  and  prizes  of  the  Cornwall  Polf- 

^^H       Parafiinc,  ur  ctipionL',  on,  fi3 

itHihnic  Society,  3I»1 

^^1       Parallax,  ex])launtion  of  the,  273 

Present  from  the  UritiBh   Admirally  to  Uifl 

^^M      hori/ontnl,  37^ 

French  Institute,  IM 

^^H       Paris,  rai'an  t<^'mp(.-nttiirc  uf,  11)4       ^ 
^^H       ObM'rvatory  vaults,  tempcratur^T/f,  194 

Pressuri',  correction  for,  25fl                           ^J 

UK-au,  explnnutioii  of,  257                    ^^| 

^^H       PateDta,  new,  willed  and  jcnuit«d ; 

PrevontioQof  cxptu»ion  in  stcam-boilei*^  84^H 

^^H                     .Taintarv,  7i',  ^i*-* 

Prismatic  spectrum,  dark  linos  in  tb«,  44  ^H 

^^M                   Ftfbntorv,  1^1),  200 

Prisma,  varieties  of,  45                                ^H 

^H                    Marcli    iXt.Mtl 

PropnsitioTiH  on  the  Htraif^lit  line  and  pUfl^^l 

^H                 April,  319,  3!>D 

in  :;oomctr>',  3U  to  43                                   ^H 

^H                   Mnv,  :VJ\t,  4711 

Protective  ink  oJid  paper,  on,  101,  SSi^^^H 

^H                    Jijiif,  47<.( 

pnpor,  to  prepare,  200                   ^^^H 

^M       Patcnt-Uw  Grievance,  70,  156,  336,  318, 

Pump,  invention  of  tlte,  408,  409         ^^^H 

^H            398,  47H 

princinlo  of  tho,  408,  412            ^^^H 

^^M       PcurLs,  ancient  biatory  of,  464 

Question  to  Sir  John  HcTBobol,  366  l^^H 

^^H        • artiiicia],  inAnufncture  of,  452 

Quostionfl  in  nietromlng\-,  hydrographyj^Sl^l 

^^M       CAiue  of,  45H 

niivif^ation,  27  to  34                                     ~^| 

^^H       luudom  history  of,  4AG 

Railway- legislation  in  1837,  156          ^^^H 

^^M      KniArkablc,  462 

survey  for,  299                             ^^^^H 

^^r      M'd  to  h*s  artificially  produced,  466 

Railways,  efTecU  of,  387                         ^^^| 

P            iuM«  of,  461 

\           fcud.  aeciio-vlanography,  S98               ^| 

L          Pemrl-Babence,  accounts  of,  460,  -IGO 
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tue  of  the,  3<i7 
'fMruIeuui  of,  bH 
gaontftrv  of  S{)iu*<',  ihr,  35 
Kazor-ed^  mvinibk'  in  tin*  niU-n^BCope,  238 
Bft-agentei  tablraof,  in  mineralugV}  li)4, 410 
Red  Sco,  sttltncM  of  the,  47A 
Refilling  >ugVj  prooen  of,  115 
Reflectioua  oa  comets,  bv  Mr.  Airy,  2S3 
RhioL<  wiot-H,  ({ualitieK  of,  338 
Ricrjut-t,  M.  dt',  Frt'Dch  medal  to,  44ii 
River,  the  afaortcat  in  ibo  world,  tf? 
Rivers  of  l^urope,  wbeu  frozen,  IB6 
Roosting  with  the  blowpi)ie,  201 
Rome,  climate  of  the  environs  of,  lOH 
Rotatrirj'motion  of  camphor  upon  water,  2f>0 
Rale  uf  thumb,  aalutar^-  abhorrence  of,  233 
Rueaia,  southern,  ri^orou.4  eiinmto  of,  18? 
8alt«,  Ifr.  Graluun  on  tlie  water  in,  60 
Sad  Ftlipi>o,  calcArooui  flpringA  of,  10 
Saturn,  the  planet,  pluaes  of,  361 
Sawdust,  propLTttes  of,  as  food,  11? 
Scientific  eongreaa  at  Mets,  472 

luiowleilge,  encouragemeot  of,  231 

liU-rature,  early  Kngliali, ek^tcb  of, 440 

Meeting,  Belgian,  476 

Gennan,  477 

Freneh,  476 

Science  aud  useful  artn,  bill  for  tho  promo- 
tion of,  in  America,  397 

Sea,  bottom  uf,  how  visible,  30 

currents  in  the,  27 

phenomena  of  the,  27 

teraptfratureof,at|^eaCdepthB,3&,36A 

•  waves,  heieht  of  the,  20 

8ectiu>plfuio^rapTiy  upptitti  to  railways,  2{I7 

to,  Sig.,  his  prewrvatire  proeess,  318 
enium,  pr\i[>erties  of,  U 
"Shma  musemn,  tlie,  0(1 
Sherr)'mi'I  Madeira  wines, propertieaof,  337 
Shoals  in  the  sra,  fanw  best  setm,  30 
Shooting  stars  and  luminous  nietcMnv,  36U 
Sidereal  day,  constanry  ol'  the,  87 
Sight,  aceurato  power  of,  343 

ofl'and  near,  i-xplanatton  of,  243 

Silex  and  alkali,  compounds  of,  16 
bilicu,  to  di-tcel  iu  minerals,  381 

in  hpringfl,  1& 

Silicote,  |'ro|w'rti4'9  of,  S81 
Silieum,  properties  of,  16 
SimuhaDWHU  aietc««olofEy,  on,  301,  40ft 
Singular  phenomena  of  touch,  S<CI 
Skin,  Che,  ita  cettmales  of  prcwme,  bsat 

and  cold,  260 

different  tacdie  acranfy  of,  M4,  9tt7 

Sky,  on  the  state  of  the,  :J«H 

Smeaton  and  Telfor-l,  fiune  of,  44H 
Smyth,  Captain^  elected  a  nisiober  of  the 

Instituu*  of  France,  237 
Soda  a  flua  for  minerals,  ^M>3 

ttuliitiouft,  pruL-ipilatev  of,  37^ 

Sodiimi,  pn>pirliiif  uf,  12 

Solar  et4iptfe,  when  visible,  274 

I       L-cUpse  of    1036,  Prof.  Bewers  d«- 

I  scriplion  of,  232 

^.  light  iu  chemical  action,  24 
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Solar  radiation,  standard  unit  of,  477 

myB.ciieiuical  action  of,  through  fluid 

prinms,  74 

H,>-sicni,  the,  277 

Sout,  a^lulteration  of,  253 

Sound,  wares  of,  368 

Suutii  African  Literary  and  Fhilosophical 

Inatitutton,    meteorological    iusSructions 

dmhiU-d  by,  301,  465 
Specific  gmvities  of  bodies,  in  find,  lOfJ 
Spt'Ctrum,  plienomcDou  of  the,  44 
Spirituous  li4{uors,  excetm  of,  337 
Spring  At  the  summit  of  a  raotmtain,  ISI 
St.  Jamts'e  Park  Ornithological  Somty,  78 
Starch,  rhemical  prof>erttes  of.  III 

converted  into  nu|;ar,  110 

nmnufjictnre  of,  111 

nutriment  in,  430 

Steani,  furct:  of,  2tH) 

buileis,  explosion  of,  whetlier  by  gaa, 

470 

boilcra,  explosiou  of,  by  careleasuesa, 

331 

boilrrs,  t-xplosion  of,  by  colUjuie,  332 

boilers,  explosion  of,  by  defective  con- 
struction, 331 

iHtilcru,  explosion  of,  by  onduly  heated 

metal,  320 

boilers,  exploBiOO  of,  by  undue  pre*. 

sure,  323 

■  boilers,  explosion  prevented,  321 

engine  duty,  Cornwall  e.  England,  1188 

generation  of,  4(Mt 

I>ackct,   the    Hull  Union,  explosion 

of,  470 

power  In  DirminF;ham,  ainonnt  of,  237 

Stumus  minute  rvgistrj'  nf^  73 

Strabo,  evidence  of,  on  the  change  of  eJI- 

mif(e«,  1U7 
Stmnlia  solution,  precipitates  of,  377 
Sublimation,  process  of,  140 
Sngnr  anntmlly  coimnnied  in  Europe,  118 

conversion  of,  into  alcohol,  333 

deetmipoftitiuu  of,  2,  6 

cli.n)t-nti  and  properties  of,  114 

fmiu  Itei-t-rwit,  110 

-  -   from  ntaple,  110 

from  starch,  116 

of  milk,  snal,>-Bis  of  (not^j^  439 

— =-  preparation  of.  from  the  cane,  Il4 

rtrfining,  process  t»f,  llA 

Sulphnr  and  phosphonift,  propertieB  of,  43^2 

in  nniiiiiU  food,  436 

Properties  of,  8 

Sunuucr  in  the  East  Indies,  140 

Son,  the  centre  of  o«r  sj-stemof  planets,  28 

celi|i9es  of  tho,  218 

Sun*s  OBCiUstions,  Tariations  of  the,  88 
Synodic  revohitioos  of  tho  planetA,  2Hl 
Tftble-elolb  h(  thf  Caiw,  Ciiiifto  of,  28 
Tait,  Mr.,  biB/wir/M»rtira,  Hh4 
Tannin,  or  toiniic  aeid,  principle  of,  240 
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^^^      Tobacco,  a  remedy  for  a»enir,  71 

Weight.  anal>Hl<i  of,  S72                                   ^M 

^^M      Tomtiiiflon,  Mr.  C,  hiH  improved  musical 
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